Disability Income Insurance - The Australian Experience 1980-2001 by Service, David
iDisability Income Insurance
-
The Australian Experience
1980 - 2001
David Allen Service
FIAA, Grad Cert(HigherEd)
February, 2010
A thesis submitted for the degree of Doctor of Philosophy
at the
Australian National University
Disability Income Insurance
ii
I declare that the following thesis is my own work, and that all sources
used have been acknowledged.
David Service
Disability Income Insurance
iii
ABSTRACT
This thesis examines the experience of disability income insurance in
Australia from 1980 to 2001. The data underlying the work was
generously provided by the Institute of Actuaries of Australia which has
collected data from the major companies which have written this
business since 1976.
The focus in this work is on the claims behaviour of those who have
been insured and the implications to be drawn from the observations
about that behaviour. This information is intended to be valuable to
individual companies as they seek to make decisions about their
pricing, underwriting and claims management so as to ensure adequate
profitability of this line of business.
The work demonstrates the following key conclusions.
□ There have been very radical changes in the characteristics of the
business over the period and in the resulting experience. In
particular, the claim termination experience has deteriorated
dramatically with average claim durations now around twice that at
the start of the period,
□ The structure of IAD8993 is no longer representative of the aggregate
industry experience. This is particularly so in respect to incidence,
where only one of the six characteristics included has its “shape”
confirmed by the experience. The other five have statistically
significant evidence that their “shape” is not consistent with the
experience. For terminations three of the six are confirmed.
□ Many of the additional characteristics examined demonstrate that
they are significant predictors of experience. In respect to incidence
six of the eight examined were significant. In respect to terminations
only two of the eight were significant.
□ There is a material element of seasonality in respect to both
incidence and terminations.
□ While the Australian experience is materially better than the
corresponding USA experience the worsening experience for medical
occupations in the USA should be taken as a warning to Australia of
the potential which exists in this occupation subclass.
□ There is a serious body of circumstantial evidence supporting the
hypothesis that the experience of disability income insurance is
significantly influenced by “state of mind” rather than “state of body”.
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1CHAPTER 1 – INTRODUCTION
This thesis examines the experience of disability income insurance in
Australia from 1980 to 2001. Over that period the volume of business
written has increased dramatically and, in most years, so has the
relative volume of claims. Data after 2001 is not yet available.
Some of the major items which affect the profitability of this line of
insurance business are examined. Also reviewed is the comparison of
the Australian experience with that occurring in the UK and the USA
over the same time period.
This research would not have been possible without the generous
access to data which was made available by the Institute of Actuaries of
Australia. The Institute has collected data from the major companies
which have written this business since 1976 and has provided this data
to the author. It covers in excess of 80% of all disability income
business written in Australia since 1980. Data was available on each
individual policy written and each claim made. This dataset is unique
and provides an outstanding opportunity for the analysis of the
experience. The presence of this opportunity has allowed analysis of
various items not previously examined in regard to this type of
insurance business.
In addition the Institute has allowed the author to use their disability
experience analysis software – IDEAS – as the foundation on which
numerous extensions were developed by the author to facilitate the
analyses produced for this thesis. This software is described in Section
2.5.
The focus of the thesis is on the information that the experience over
the twenty two years can provide about the characteristics which have
driven the claims costs. This information should be valuable to
individual companies as they seek to make decisions about their
pricing, underwriting and claims management so as to ensure adequate
profitability of this line of business.
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The base published table for Australian disability income insurance is
IAD8993. That table is structured around a limited number of
characteristics e.g. age, deferment period, etc. A full description of the
table is contained in Section 2.5.
This thesis examines three issues in respect to the experience.
 A comparison of the actual experience to that expected by
IAD8993 and comments, where appropriate, on trends which have
occurred over the period under investigation.
 Is the “shape” of IAD8993 i.e. the relationship between the rates
according to the values taken by the particular characteristic, in
respect to each characteristic which it contains, supported by the
experience, and
 Is there evidence that the characteristics which are not contained
in IAD8993 are significant predictors of claim experience.
In addition, the thesis explores
 the evidence suggesting some seasonality in experience,
 a comparison of the Australian experience with that of the UK and
USA over the same period, and
 the circumstantial evidence in respect to the hypothesis that
disability insurance experience is significantly influenced by “state
of mind” rather that “state of body”.
While the mathematical apparatus is dealt with as necessary this is not
the primary focus. No particular discussion will be found which
addresses the finer points of the mathematics of the multiple state
model underlying disability income insurance. This is not to suggest
that these issues are not important but, rather, that the focus in this
work is on the claims behaviour of those who have been insured and
the implications to be drawn from the observations about that
behaviour.
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This thesis is set out in six chapters which cover the following material
1. Introduction
This introduction, including a description of disability income
insurance; its history; the size of the Australian market; and a review of
the relevant literature.
2. Methodology
Describes the principal methods which have been used for the analysis
of the experience of disability income insurance and the specific
methodology that has been used in this thesis.
3. Data
Describes the characteristics of the data which is available and the
manner in which the proportion of business exhibiting various
characteristics has changed over the period under consideration.
4. Incidence rates
Presents and discusses the results for claim incidence including the
standard analyses; the extent to which seasonal trends are evident in
the experience; the extent to which the characteristics which are
available in the data, but which are not normally examined, impact on
the experience; compares the Australian experience with that of the US
and the UK over the period; and compares the insured experience with
some other measures of disability in Australia.
5. Claim Duration
Presents and discusses the results for claim durations i.e. the rate at
which claims terminate through recovery of the claimant. This includes
the standard analyses; the extent to which seasonal trends are evident
in the experience; the extent to which the characteristics which are
available in the data, but which are not normally examined, impact on
the experience; and compares the Australian experience with that of the
US and the UK over the period.
6. Conclusions
Summarises the key results arising from the research.
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1.1 Disability Income Insurance
Disability income insurance is insurance against the risk of becoming
disabled through accident or sickness. Disablement is universally
defined by reference to the insured’s inability to work.
The benefit is paid as a monthly income and the purpose of the
insurance is to provide an income when the insured’s normal ability to
earn an income is interrupted by disability. Consequently, the
insurance is only made available to those who are working, either
employed or self employed. Benefit payments cease once the insured is
able to return to work.
There are various characteristics of this insurance which the insured
can select.
A period of time during which the insured must be disabled has to
elapse prior to any benefit commencing. This period, known as the
deferment period, can be as short as 7 days or as long as 2 years.
The period during which the benefit will be paid can be selected.
This period can range from one year through to lifetime. Once the
benefit has been paid for the selected period it ceases even if the
insured remains disabled.
The age at which the policy ceases can also be selected. Typically
this will be the age at which the insured expects to retire. In some
product variations the benefit may continue beyond policy expiry if
disablement commences prior to expiry but continues after it.
Payment of the benefit would, of course, be limited by the selected
benefit period.
Premiums will depend on these characteristics but also on the insured’s
gender, occupation, age and smoking status.
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Various product variations are available or have been available in the
past. Chapter 3 shows details of the changes in the proportion of
business written with these variations. They include
 Whether premium rates are guaranteed during the term of the policy
 Whether premiums are level for the term of the policy or whether
they increase each year as the insured’s age increases
 Whether the benefit is fixed once disablement occurs or whether the
benefit increases – usually annually - during the period of
disablement
 Whether premiums decrease if no claims are made
 Whether disablement caused by AIDS is covered
1.2 A Brief History
Society has provided, in some fashion, for those people who have been
disabled since society had a recognisable form. Some were rather
inadequate e.g. begging. While there is some reference to friendly
societies as far back as 1300 in Germany (Swiss Re 1975, p 1-7) the
existence of insurance type coverage for disablement only became a
serious development during the late eighteenth and early nineteenth
centuries. This took place as the friendly society movement, which had
existed for a very long time – “..lodges had existed from early time –
times so remote that all traces of their formation have been lost”
(Watson 1903, p v) - , started to place its provision of sickness benefits
on a proper financial footing. “It was in 1844 that the first steps were
taken to obtain the information which would enable the Order to erect
some landmarks on the road leading to financial soundness” (Watson
1903, p v).
In the century following that time not only did the friendly society
movement make significant strides but the commercial insurers started
to offer a product to cover disablement. The first insurance company in
the UK to issue disability insurance did so in 1885 (CMIR #2 1976, p1).
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In Australia, the introduction of disability income insurance really only
started around 1970. (Westwood 1972, p65). Its development since then
is described in quantitative terms in section 1.3.
The relatively recent development of this type of insurance is most
dramatically demonstrated by the paucity of major experience
investigations prior to the 1970s as shown in section 1.4.
1.3 Market Data
The market for disability income insurance in Australia has shown
consistent growth when measured by its relation to GDP. As a
proportion of GDP it has grown seven times in the twenty years from
1986. This is a very significant increase in the penetration of this type of
risk insurance among the population. It adds weight to the necessity for
a soundly based understanding of the customer behaviour which will
drive the claims experience.
Graph 1.3.1 In Force Premium as % GDP
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Table 1.3.1 In Force Premium as % GDP
(1) As measured by Table G10 from the Reserve Bank Bulletin.
Consistent with this increase in business relative to GDP, has been an
increase in the proportion of working Australians covered by disability
income insurance. The results are shown in Table 1.3.2.
Year
Ended 30
June
In Force
Premium
Income
% GDP (1)
$ million
1986 87 0.07
1987 103 0.08
1988 122 0.09
1989 156 0.11
1990 180 0.13
1991 251 0.18
1992 289 0.21
1993 327 0.23
1994 377 0.25
1995 434 0.28
1996 480 0.29
1997 487 0.28
1998 536 0.30
1999 603 0.32
2000 661 0.34
2001 747 0.38
2002 812 0.39
2003 874 0.41
2004 939 0.43
2005 1023 0.45
2006 1108 0.48
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Table 1.3.2 Proportion of the Australian workforce covered by disability
income insurance
(1) InForce Policies/Workforce Numbers (taken from ABS publication 6202)
The very material differences between males and females are noticeable.
The changes in the characteristics of the business are discussed in
detail in Chapter 3.
Over the period 1986 to 2001 there have been some major changes in
the make up of the market. In the early part of this period there was a
steady expansion of the number of companies writing the business but
Year
Proportion of Workforce
Covered
Males Females
1979 0.8% 0.1%
1980 1.0% 0.1%
1981 0.9% 0.2%
1982 1.2% 0.2%
1983 1.3% 0.2%
1984 1.3% 0.2%
1985 1.5% 0.3%
1986 2.9% 0.8%
1987 2.9% 0.8%
1988 2.9% 0.9%
1989 3.5% 1.2%
1990 5.0% 1.8%
1991 5.5% 2.1%
1992 6.4% 2.4%
1993 6.5% 2.4%
1994 7.6% 2.9%
1995 7.6% 2.9%
1996 8.2% 3.2%
1997 8.3% 3.3%
1998 8.1% 3.2%
1999 9.5% 3.7%
2000 9.7% 3.8%
2001 9.3% 3.8%
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in the last few years there has been a significant consolidation of the
market. Table 1.3.3 shows the details.
Table 1.3.3 Market Consolidation
Year Number ofCompanies
Market Share (1)
of Top 5
Companies
%
Market Share (1)
of Top 10
Companies
%
1986 23 76 92
1987 23 75 91
1988 27 73 90
1989 29 70 87
1990 29 68 85
1991 28 68 85
1992 27 66 84
1993 29 64 83
1994 28 60 81
1995 28 57 78
1996 30 54 77
1997 30 54 77
1998 25 55 79
1999 19 63 92
2000 20 61 91
2001 20 59 90
(1) Taken from Rice Kachor data prior to 2001 and from APRA data thereafter.
The correlation between the number of companies and the share of the
top 10 companies is evident and the market consolidation after 1998 is
very clear.
1.4 The Literature
The principal literature which is relevant to this thesis is the analyses of
the experience of disability income insurance and other types of
disability. Rather than deal with these in a single chapter they are
referred to in the sections to which they specifically relate. For example
the experience from the UK and the USA is dealt with in sections 4.5
and 5.5 in the comparison of this experience for incidence and claim
durations with the Australian experience.
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Section 4.6 makes a comparison of the Australian disability income
insurance experience with Australian analyses of workers’
compensation and the experience of the Commonwealth Government
disability support pension. The relevant literature on those analyses is
dealt with in that section.
Other relevant literature is referred to at the appropriate point in the
chapters of this thesis as this will give the reader a better
understanding of the points being made in that literature in the context
of the overall analysis of the Australian experience.
The remaining paragraphs of this section give a road map to the
principal insurance experience investigations.
1.4.1 Australia
The Institute of Actuaries of Australia has published reports of its
analyses of the disability income insurance experience since 1980.
Reports were published at the times and covering the years shown in
Table 1.4.1.1.
Table 1.4.1.1 Institute of Actuaries of Australia Disability Reports
Year Published Years of DataCovered
1980 1973 - 1978
1985 1979 - 1982
1989 1983 - 1987
1993 1987 - 1991
1997 1992 – 1995
2002 1995 - 1998
2007 1998 - 2001
Since these reports used the same underlying data as is used in this
thesis they will not be referred to, as the analysis herein is considerably
more extensive than was possible in those reports.
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1.4.2 United Kingdom
In 1973 the Institute of Actuaries and the Faculty of Actuaries
published the first issue of the series known as the Continuous
Mortality Investigation Reports (“CMIR”). This series, despite its name,
has since that time published regular analyses of the experience of
disability income insurance in the UK. The first such analysis was
published in 1976 and covered the years 1972 & 1973. Subsequent
analyses have been published on a regular basis as noted in table
1.4.2.1.
Table 1.4.2.1 UK Experience Analyses
A major change in the method of analysis occurred in 1991, and was
documented in CMIR 12, when the Manchester Unity approach (see
section 2.3) was replaced by the incidence/termination approach which
might properly be regarded as the standard actuarial method (see
section 2.4). The model developed to support this changed method has
been used as the UK experience in the sections of this thesis dealing
with the international comparisons.
1.4.3 United States
Experience investigations of disability income insurance are carried out
by the Society of Actuaries. These investigations have not been carried
out with the regularity of either the UK or Australia.
Year
Published CMIR
Years of Data
Covered
1976 2 1972 - 1973
1979 4 1972 - 1975
1984 7 1975 - 1978
1991 11 1979 - 1982
1996 15 1983 - 1986
1996 15 1987 - 1990
2000 18 1991 - 1994
2001 20 1995 - 1998
2005 22 1999 - 2002
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The most recent investigations were those published in 1985, 1998 and
2005. The 1985 investigation resulted in the CIDA table and was based
on experience during the 1970s. The 1998 investigation analysed the
period 1986 to 1991. Finally, that published in 2005, known as IDEC,
covered the period 1990 to 1999. The results of this last investigation
have been used for the USA data in the international comparisons.
1.5 ‘State of Body’ or ‘State of Mind’
In interpreting the large volume of analyses which have been produced
it is essential to understand the extent to which claims under disability
income insurance are due to physiological issues or to motivation to
work – “state of body or state of mind”.
This discussion is not an attempt to suggest that many disability claims
are fraudulent, although certainly some are. The skills of claim
assessors will see that most fraudulent claims are rejected. It is, rather,
to recognise that all definitions of disability for insurance purposes
centre around the ability to work. Now while the physiological issues are
an important element, it is clear that other issues are involved. At the
most obvious some physiological issues will render insureds unable to
work in some occupations while they will have little or no impact in
others. A broken leg is almost certainly disabling for a roofer but quite
possibly not for an actuary.
One commentator has noted that disability insurance is not insurance
against the risk of becoming disabled. It is, rather, insurance against
the risk that, having become disabled, the claimant decides not to work.
(Service 1986). In a similar vein Swiss Re described it as “Employability
insurance” (1975).
Although Watson does not address this issue in his Manchester Unity
analysis one can see the first glimmer of the idea that disability
experience is influenced by factors other than the physiological. In
noting that some lodges reduced the amount of sickness benefit after
longer periods of claim, he commented “Excessive reductions of benefit
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may conceivably tend to diminish the rates of sickness by forcing
members off the funds.” (1903, p55).
He does however, directly write on the subject later (1931, p22). “Since
the unmarried woman is apparently not subject to a greater risk of
becoming incapacitated for work than a man of corresponding age, it is
difficult to understand why, when sickness comes, the woman’s average
period of incapacity .. should be nearly half as long again as that of a
man. I suggest as a probable explanation that the reason is not physical
but economic”
In discussing this subjective element in disability claims, Service notes
“A study which showed that less than 5% of those recovering from
disability returned to work on a Friday also illustrated the point.” (1983,
p480).
Lixin Cai supports the general proposition that disability claims are
impacted by more than just the claimant’s health condition.
“ .. demographic and economic factors are important in determining
disability benefit participation and disability is not only determined by
health conditions per se.” (2004, p26).
This proposition is referred to several times as a possible explanation for
features emerging from the data. The evidence which the experience
supplies that is able to support this hypothesis is summarised in
Section 6.7.
1.6 Future Directions
The analysis of disability income insurance experience has typically
focussed on only a few of the possible characteristics which may
influence that experience. This thesis analyses the complete range of
characteristics for which data is available both individually and also
when combined. It finds that the typical characteristics used – age,
gender, occupation and deferment period – do not capture some
critically important influences. Consequently companies’ understanding
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of the issues which are driving the experience of this business and,
therefore, their profitability, is less than the full story. It is the hope of
this work that these more extensive analyses will become routine,
leading to a more complete understanding of the drivers of profitability.
Such a fuller understanding will provide the possibility of more
scientific approaches to pricing and hence the ability to attract those
customers whose profit potential is greater and whose experience may
be subject to less volatility.
One major conclusion of this thesis, that there is significant seasonal
variation in experience, should lead companies to be more cautious in
interpreting short run, e.g. quarterly, experience variations. These
observed variations may be neither positive nor negative but rather just
the outplaying of the expected seasonality.
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CHAPTER 2 – METHODOLOGY
2.1 Elements of Experience
Insurance companies’ profits from disability income insurance will be
determined by the difference between the premiums received and the
actual claims and expenses paid. The cost of claim payments will
depend on the number of claims occurring and the period of time for
which the claimants are disabled and receiving a benefit under the
insurance.
The expenses incurred in writing and supporting the business are
material but are not examined in this thesis. One key issue related to
expenses is the pattern whereby the expenses occurred in writing a new
policy are much higher than those incurred in renewing that policy. As
a result the profitability will be affected by the propensity of customers
to renew their policies. The greater the persistency – the proportion of
policies which are renewed – the greater the profitability in respect to
expenses, and conversely. Persistency is not examined in this thesis.
Premium rates are clearly a crucial factor in respect to profitability.
However, this thesis does not examine premium rates. Nevertheless, the
major components of any calculation of the appropriate premiums to
charge are the assumptions in regard to the incidence of new claims
and their duration. It is these two items of experience which are the
principal focus of this thesis.
In addition, since premiums are received before claims are paid there is
an element of investment income involved in the companies’
profitability. This element is not examined.
Of the six elements of profitability for disability income insurance this
thesis examines the two critical elements. The six elements, with those
examined noted, are
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 Premium rates
 Expenses
 Claim incidence Examined
 Claim duration Examined
 Persistency
 Investment earnings
2.2 Multiple State Model
The disability insurance process is essentially a multiple state model
even if some methods for dealing with the mathematics of it do not
always follow that strict logic.
The model is as follows:
I – Incidence
All new claims cause a transition from Active to Disabled.
R – Recovery
The transitions from Disabled to Active can occur due to recovery
or the end of the benefit period.
Active Disabled
Dead
Exit
I
P
R
DD
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P – Exit
Exits occur due to voluntary customer decisions i.e. not renewing,
or reaching policy expiry.
D – Death
Exits from both Active and Disabled states occur due to death.
In some situations the disabled state may have multiple sub-states e.g.
where the amount of benefit varies according to duration since
disability.
Because most policies require a period of disablement before claim
payments commence and because a claim is only recorded when the
end of this period – the deferment period - has been reached there is a
state – not shown in the model – where one is disabled in fact but has
not moved out of the active state in the model.
In the approaches described in the next three sections this underlying
model is the foundation against which the description and discussion
takes place.
2.3 Manchester Unity
The approach described as “Manchester Unity” is so named because it
was the method used by Alfred Watson in his landmark analysis of the
sickness experience of the I.O.O.F. Manchester Unity friendly society
during the five years 1893-1897. As noted in section 1.4.2 this
approach was generally used in the published UK analyses until 1991.
The basic analysis tool is the proportion sick, i.e. the ratio of those in
the Disabled state in the model described in section 2.2 to the sum of
those in the Active and Disabled states. There is almost no attention
paid to the probabilities of the transitions I, R and D.
Since the majority of disability benefits paid by friendly societies are of
short duration this approach was regarded as satisfactory in that
specific context. However, when applied to commercial disability
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insurance, this approach suffered serious shortcomings. It severely
restricted the ability of companies to understand whether the
differences in their observed experience compared to expected was due
to different numbers of new claims or to different rates of claim
termination. The optimum response to the experience clearly depends
crucially on the reasons for the difference. Differences due to new
claims will demand a response which has little relevance to claim
termination processes and vice versa.
The necessity for companies to manage their business led to a large
number of different methods for adjusting Manchester Unity to make it
more relevant to the demands of the business. These adjustments
culminated in the work described in CMIR 12 which documented the
new multiple state model developed by the Institute of Actuaries. As was
noted “..the model…allows the two different approaches, the
Manchester Unity Sickness rate approach and the Claim Inception Rate
and Disability Annuity approach, to be seen as alternative
representations of the same underlying model, providing alternative
ways of calculating the same functions. The apparent conflict between
the approaches is seen to be groundless..” (CMIR 12, p2).
2.4 Incidence / Termination
It is clear from the diagrammatic representation of the multiple state
model in section 2.2 that the key elements of the actual claims
experience will be those transitions which impact claims i.e. incidence,
claim recovery and death while on claim. Given this conclusion the
method of analysis which focuses directly on these will produce a
superior level of understanding of the behaviour of claims and the likely
causes of that behaviour.
The Manchester Unity approach has been criticised because it used a
method which aggregated incidence and claim termination. It is
instructive to note, however, that in the first analysis of disability
income experience reported in CMIR 2 the separation of incidence and
claim termination was intended (p16).
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Analysis of experience separately by incidence and claim termination
has a long history. Cammack (1921) modified the Manchester Unity
table to introduce some separation of incidence and claim termination.
Rhodes (1932, p120) makes it clear in his discussion of premium
setting that these two are considered quite separately. Swiss Re (1975,
p11-2) records that the first use of the incidence/termination approach
in the USA was in connection with the Class 3 disability table in 1929.
The first report of the Morbidity Committee of the Institute of Actuaries
of Australia (1980) confirmed that the incidence and claim termination
approach would be used in their analyses. In the UK, the superceding of
the Manchester Unity approach by the incidence/termination approach
was confirmed in CMIR 20 (2001, p147) “Most practical IP pricing has
for many years been based around an inception/disability annuity
approach.”
Given this weight of evidence the incidence/claim termination approach
has been adopted for the analyses in this thesis.
2.5 Approach Adopted in this Thesis
As noted in section 2.4 this thesis uses what is now the standard
actuarial approach i.e. incidence/claim termination. Incidence
experience is discussed in Chapter 4 and claim terminations in Chapter
5. The specific details of the methods used for each of these are
discussed in the relevant chapters. Methods which apply to both
incidence and termination are discussed later in this section. Claim
terminations are analysed primarily in terms of the termination rates
themselves but the resulting average claim durations are also
considered.
The standard method of analysis is to compare actual events i.e. new
claims, claim terminations or claim durations, with those expected on
the basis of some particular standard table. While “expected” is rightly
the result of the application of a statistical distribution with an
appropriate error term, the common actuarial practice is to apply a
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deterministic set of rates to a measure of exposure to give a single
deterministic value for “expected”. For example, the Institute of
Actuaries of Australia Disability Reports all use such a deterministic
approach. It is this approach which is used throughout this thesis.
2.5.1 IAD8993
Expected is calculated using the Australian table known as IAD8993.
This table was produced by graduating the experienced incidence and
termination rates over the period 1989 to 1993. The full details of the
graduation were described in “Graduation of the 1989-93 Australian
Disability Experience”. The introductory paragraphs of that publication
are reproduced below.
“There are several different uses for a morbidity table,
including:
· premium rate calculations
· profit testing a set of premium rates
· experience analyses
· "best estimate" policy liability valuations
· solvency policy liabilities
In Australia the last two needs have become particularly topical
with the development of a statutory best estimate valuation
basis (known as Margin on Services), a Solvency basis and a
Capital Adequacy reserving basis which emphasise the use of
factors based as far as possible on individual company and
industry experience.
The most appropriate graduated tables in use at this time are
the CIDA 85 tables from the USA and CMI12 from the UK.
Neither of these can be considered a good basis for a "best
estimate" Australian table without significant adjustment.
Graphs and Tables presented in Parts B, C, D and G of this
paper compare the crude and graduated Australian experience
with the CIDA tables, the most commonly used tables in
Australia, and illustrate that the CIDA tables are inappropriate
without fairly complex adjustments.
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It was therefore considered appropriate to prepare a set of
graduated morbidity tables for Australian experience, to provide
a more sound basis for the uses mentioned in A.1.1 above.
The 1995 Report of the Disability Committee presented the
results of the Australian industry experience study covering the
calendar years 1989-1993. It was decided to graduate these
results.
The graduated results were prepared for aggregate (ie smoker,
non-smoker and "unknown" combined) 2 weeks and 1 month
deferment results only. Due to the smaller volumes of data,
graduation of smoker/non-smoker experience, etc was not
considered justified. For termination rates, male occupational
classes A, B and C were combined as results for individual
occupational classes were too volatile to graduate.
The results were graduated as a "best estimate" basis for the
experience under investigation. Use for other purposes may
require adjustment.
The graduated table presented in this paper has been approved
by the Council of the Institute of Actuaries and will be known
as IAD 89-93.”
IAD8993 is the latest (and only) published table based on Australian
experience. It is mandated by the Australian Prudential Regulation
Authority (“APRA”) for use by life insurance companies in determining
their compliance with the solvency prudential standard.
In the international comparisons with the USA and the UK the standard
tables used are the latest available in each country. Full details are given
in the relevant sections.
As will be apparent in the analyses described in Section 4.2, the actual
versus expected incidence for the period 1989 to 1993 does not equal
100% of IAD8993. Since the expected is calculated on the basis of the
graduated experience for those years it is reasonable to ask for an
explanation of the discrepancy.
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As noted earlier (Chapter 1), the analyses in this thesis have been
conducted using the IDEAS software. This is different to that used in
the calculation of the results for the period 1989 to 1993. The 2007
Disability Report contained a detailed comparison of IDEAS with the
previous software. While it noted that the incidence rates produced by
IDEAS were less than 1% lower than those measured by the previous
software it reached the following conclusion “the change in computer
systems and their underlying methodology has had no effect on the
conclusions which are drawn from the experience results with regards
to incidence rates” (2007, p31).
The lower actual/expected for the period 1989 to 1993 in this thesis
compared with the 100% which might be anticipated is due to changes
in the data. The data which underlies the IAD8993 table was described
in the 1995 Disability Report. A comparison of various measures is
shown in Table 2.5.1.
Table 2.5.1 Comparison of 1989-1993 Incidence Data between this
thesis and the 1995 Disability Report
Item 1995 Report This Thesis Ratio
In Force Records 1,250,833 1,284,387 1.027
New Claim Records 25,616 24,710 0.965
Exposure 950,011 1,011,426 1.065
Actual Claims 24,535 24,064 0.981
These changes in data are consistent with the differences between the
ratio of actual/expected for the period 1989-1993 produced in this
thesis and the theoretical ratio of 100%. The differences between the
1995 report and the analyses of this thesis are not inconsistent with
those noted in the 2007 report. Since the primary purpose of the
expected table is to provide a means of measuring the relative changes
in experience over time, the differences between the 1995 report and
this thesis do not invalidate any of the analyses herein. The software
used in this thesis has been reported on and accepted as valid.
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In respect to claim duration the 2007 report noted that there had been
material changes in the approach adopted and any comparison with
previous software was not relevant. Again, the IDEAS software was
accepted as valid. In these circumstances no comparison between the
1995 report and this thesis has been attempted.
2.5.2 IDEAS Software
The IDEAS (“Institute of Actuaries of Australia Disability Experience
Analysis Software”) software was developed by the author, as a separate
project, for the Institute of Actuaries of Australia to facilitate the
analyses conducted by the Institute in the preparation of its reports on
the experience of disability income insurance. A significant number of
extensions were subsequently made to the software in order to support
the more detailed analyses conducted for this thesis.
A description of the functionality of IDEAS is set out in Appendix B.
2.5.3 Common Methods
This subsection discusses two methods which are used in the analyses
of both incidence and terminations.
2.5.3.1 “Sparse” Data
Particularly in earlier years the volume of data is limited and this also
happens as the number of characteristics being simultaneously
examined increases. As a result a formal definition of “sparse” data has
been constructed.
Standard errors of each calculation of Actual/Expected have been
derived as follows
mbersExpectedNu(A/E)/StdErr 
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Where
expected numbers are the expected number of new claims or claim
termination as appropriate.
A/E is the ratio of actual to expected.
In the majority of cases, where one might qualitatively conclude that
there was “adequate” data, the standard error is of the order of 2%.
“Sparse” data has been defined as any cell whose standard error is
greater than or equal to 10%. This implies a volume of data less than
1/25th of the “adequate” cells.
The standard errors are generally not shown in order that the tables are
not overwhelmed with information. However, each cell which is “sparse”
on the definition adopted, has been highlighted in the tables throughout
the thesis as shown in the example below. The calculation of each
statistical measure generally includes only the data which is not-sparse
while any graphs of the data, however, include all the cells regardless of
their sparseness, unless otherwise noted, in both cases.
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14 days 1 month
1986 1.19 0.98
1987 1.07 0.65
1988 0.92 0.79
1989 0.89 0.94
1990 0.99 0.86
1991 0.88 0.83
1992 0.99 0.93
1993 0.94 0.86
1994 0.89 0.89
1995 0.85 0.90
1996 0.92 0.82
1997 0.91 0.93
1998 0.94 0.95
1999 0.88 0.85
2000 0.94 0.86
2001 0.91 0.91
Mean 0.93 0.88
StdDev 0.06 0.04
CoV 0.06 0.05
T Test 0.56 0.10
The cells which have “sparse” data in this example are 1986 for 14 days
and 1986 to 1989 for 1 month.
It should be further noted than many tables in the thesis contain over
20 rows of data. In order to facilitate readers’ comprehension of these
tables they have been set so that they fit on a single page. This means
that the page prior to such a table may have more “white space” than is
normal. This is unavoidable. Table 6.4.1 is split across two pages
because it will not fit on a single page.
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2.5.3.2 Statistical Measures
The statistical measures which have been calculated are
 Mean
 Standard Deviation (“StdDev”)
 Coefficient of Variance (“CoV”)
 T Test
In a number of the analyses the experience by different values of the
particular characteristics being examined are compared. The statistical
significance of the comparison is enumerated using a two-tailed t-test
with heteroscedasticity. The results of this test are shown in the
relevant Tables as “T Test”. The significance of any particular result is
included in the relevant discussion.
A T Test result which is significant at the 5% level is taken as evidence
that the different values of the particular characteristic have led to
statistically significant differences in the experience in respect to the
different values of that characteristic.
These T Test results are used as primary evidence that either
 the “shape” of IAD8993 in respect to that characteristic, which it
contains, is not supported by the experience, or
 that characteristic, which is not contained in IAD8993, is a
significant predictor of claim experience.
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CHAPTER 3 – DATA
3.1 Introduction
The data used in this thesis was generously provided by the Institute of
Actuaries of Australia. The Institute has collected data from most of the
companies which have written disability income business since 1976.
The data contained details on each policy in force as at 31 December in
each year, details on each new claim and details on each continuing
claim including its termination. While precise figures are not available
the data is believed to cover in excess of 80% of the business written
over the period under consideration. Data prior to 1979 was excluded
since it was small in volume and there were some practical issues
associated with importing it into the databases which were used to
conduct the analyses used in this thesis.
The data provided to the author for the purpose of this thesis contained
no information in respect to the companies which originally provided it.
All comment in respect to “companies” has been sourced from other
places – much anecdotal or derived from the author’s personal
experience in the business, and, therefore, not attributable.
Data on the following characteristics was available
 Date of birth
 Date of policy commencement
 Gender
 Occupation
 Deferment period
 Smoking status
 Definition of disability
 Expiry age
 Benefit period
 Benefit type
 Medical evidence obtained at commencement
 Contract type
 No claim bonus
 AIDS exclusion
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For each claim the following additional information was available
 Date of claim commencement
 Cause of claim
 Percent of benefit paid at commencement of claim and
subsequent changes
 Date of claim cessation
 Cause of claim cessation
Only data which satisfied the following selection criteria was used in the
analyses
 Australian lives
 Individual business
 Non-cancellable
A very small amount of data was collected in earlier years on New
Zealand lives. Business written under group arrangements and
business written on a cancellable basis or as coverage for business
overheads was excluded.
Table 3.1.1 shows the volume of data used in the analyses and the
volumes excluded as noted above. The large increase in excluded data
in 1991 was due to the inclusion of a company which did not previously
submit data. This company had a material portfolio of cancellable
business which was excluded from the analyses conducted for this
thesis.
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Table 3.1.1 Data Volumes – Measured by Numbers
Year
Ending
31 Dec.
InForce
Records
New
Claims
Claims
Terminated (1)
InForce
Records
Excluded
1979 24,294 333
1980 32,740 639 628 286
1981 30,877 584 589 161
1982 38,265 864 826 267
1983 42,493 968 940 324
1984 43,183 880 883 410
1985 51,137 1,095 1,075 489
1986 98,733 1,374 1,432 468
1987 118,632 2,980 2,963 484
1988 123,741 3,022 3,167 515
1989 148,764 3,223 3,221 1,116
1990 213,773 3,656 3,454 3,477
1991 243,008 5,341 5,447 30,752
1992 265,554 5,876 5,693 29,391
1993 289,547 6,614 6,609 28,062
1994 338,091 7,705 7,378 31,735
1995 303,963 7,829 6,993 40,073
1996 318,143 7,748 6,709 33,586
1997 340,258 8,092 7,265 33,848
1998 343,932 7,177 5,948 39,021
1999 386,518 6,950 5,269 16,841
2000 426,681 7,654 6,176 20,053
2001 407,376 7,393 7,038 19,530
(1) Excluding Benefit Expiry
3.2 Analysis of Data Characteristics
The analysis of the experience in this thesis is based on the comparison
of actual to expected. The changes in that ratio can be the result of real
changes in the actual experience but can also be caused by changes in
the business mix. If the expected experience table does not include
allowance for all the characteristics of the business then changes in the
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proportions of those characteristics will lead to an apparent change in
the experience when, in fact, there may have been no change at all.
This chapter provides the detailed information in respect to the
characteristics of the business over the full period of the investigation
so that changes in the business mix are readily identified. The
subsequent analysis of the various elements of the experience will draw
on this information as explanations are sought for the apparent
changes in experience.
The standard table used for the calculation of expected identifies the
characteristics of gender, occupation, deferment period and age for the
determination of the appropriate probability of an event. Age is
examined in detail in the relevant later chapters but the data in respect
to the other of these characteristics is examined here.
Each of the first three of these “standard” characteristics – gender,
occupation, deferment period - is known to have a major influence on
the expected experience when combined with the other two. The
analysis of the data is structured around the gender/occupation
combination. However, each of the characteristics for which data was
available are examined. These were
 Gender
 Occupation
 Deferment
 Definition of disability
 Expiry age
 Benefit period
 Benefit type
 Medical evidence
 Contract type
 No claim bonus
 AIDS exclusion
In addition average benefit amount was determined for each cell and
has been included in the analysis of each data characteristic.
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The detailed data is set out in Appendix A. Some tables of further
analysis are given in this chapter where necessary.
3.3 Gender
Throughout the thesis “gender” is determined by the gender of the life
insured under the policy. All policies included in the analyses cover only
a single life.
Table 3.3.1 shows the proportion of inforce data records by gender.
Average benefit amount is also shown.
Table 3.3.1 Data by Gender
As at
31
Dec.
Average
Benefit
Amount
per
month
Proportion of In
Force Records by
Gender
Average Benefit
Amount per
month by Gender
Males Females Males Females
$ $ $
1979 817 95.2% 4.8% 827 613
1980 824 94.8% 5.2% 834 648
1981 1,231 93.7% 6.3% 1,257 841
1982 1,234 93.0% 7.0% 1,260 884
1983 1,309 92.8% 7.2% 1,337 949
1984 1,410 92.6% 7.4% 1,442 1,003
1985 1,454 91.9% 8.1% 1,487 1,074
1986 1,190 89.7% 10.3% 1,222 914
1987 1,305 88.5% 11.5% 1,342 1,027
1988 1,332 87.3% 12.7% 1,372 1,057
1989 1,517 86.3% 13.7% 1,569 1,189
1990 2,280 85.7% 14.3% 2,368 1,753
1991 1,744 84.7% 15.3% 1,798 1,444
1992 2,418 84.5% 15.5% 2,495 1,996
1993 2,540 84.7% 15.3% 2,618 2,112
1994 2,574 84.7% 15.3% 2,653 2,132
1995 2,715 84.0% 16.0% 2,802 2,253
1996 2,926 83.8% 16.2% 3,025 2,417
1997 3,042 83.6% 16.4% 3,144 2,522
1998 3,204 83.4% 16.6% 3,310 2,672
1999 3,102 83.3% 16.7% 3,191 2,653
2000 3,190 83.2% 16.8% 3,278 2,754
2001 3,423 82.7% 17.3% 3,523 2,945
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The average benefit amounts are examined in the following discussion
but the influence of the variation in the companies contributing in each
year can be seen in the dramatic increase in the volume of data between
1985 and 1986. The apparent drop in average benefit amount is likely
to be due to the additional companies which contributed for the first
time at that point. However, since the data contained no information in
respect to company any comment on these lines must be recognized as
not based on actual data.
As shown in Table 3.3.1 the volume of business issued on females has
increased steadily over the period. That is likely due to the general
increasing proportion of females working. Graph 3.3.1 shows the shift
in the proportion of business on females and Graph 3.3.2 shows the
female workforce participation rate over the period. The data underlying
Graph 3.3.2 is the proportion of all females over age 15 who are in the
workforce, whether employed or unemployed. The data is taken from
the Australian Bureau of Statistics publication 6202.0.
Graph 3.3.1 Proportion of Females - Disability In Force Data Records
0.0%
2.0%
4.0%
6.0%
8.0%
10.0%
12.0%
14.0%
16.0%
18.0%
20.0%
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Disability Income Insurance
33
Graph 3.3.2 Female Workforce Participation Rate
The proportion of female in force data has increased by a factor of 3.6
(4.8% at 1 January 1980 to 17.3% at 31 December 2001) while the
workforce participation rate has only increased by a factor of 1.2 (44.7%
to 55.5%). However, prior to 1980 disability income insurance was not
widely available while females have been in the workforce for a long
time. Hence the starting position of the two measures is quite different
and the different rates of increase are to be expected. Starting from a
very low base the proportion of disability insurance on females
increased very rapidly but the rate of increase slowed considerably after
1991. However, if the two graphs are superimposed on one another, the
general pattern is similar even if the actual rates of increase are
different.
It is known that the influence of benefit amount on experience is related
not just to the actual benefit amount but, perhaps even more
importantly, by the relationship of that benefit amount to the insured’s
earnings. Unfortunately no data on this relationship is available in the
dataset. As the most likely surrogate, average benefit amount has been
compared with average weekly earnings (“AWE”). This is shown in Table
3.3.2.
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Table 3.3.2 Average Benefit Amount vs AWE
As at 31
December Males Females
Average
Benefit
Amount $
per
month
AWE
$ per
month
%
AWE
Average
Benefit
Amount
$ per
month
AWE
$ per
month
%
AWE
1979 827 1,043 79% 613 813 75%
1980 834 1,164 72% 648 908 71%
1981 1,257 1,322 95% 841 1,031 82%
1982 1,260 1,507 84% 884 1,175 75%
1983 1,337 1,609 83% 949 1,255 76%
1984 1,442 1,808 80% 1,003 1,410 71%
1985 1,487 1,894 79% 1,074 1,492 72%
1986 1,222 2,026 60% 914 1,587 58%
1987 1,342 2,163 62% 1,027 1,709 60%
1988 1,372 2,315 59% 1,057 1,824 58%
1989 1,569 2,507 63% 1,189 1,973 60%
1990 2,368 2,667 89% 1,753 2,100 83%
1991 1,796 2,751 65% 1,444 2,228 65%
1992 2,495 2,894 86% 1,996 2,310 86%
1993 2,618 2,955 89% 2,112 2,372 89%
1994 2,653 3,069 86% 2,132 2,464 87%
1995 2,802 3,231 87% 2,253 2,565 88%
1996 3,025 3,366 90% 2,417 2,643 91%
1997 3,144 3,460 91% 2,522 2,760 91%
1998 3,310 3,609 92% 2,672 2,873 93%
1999 3,191 3,711 86% 2,653 2,972 89%
2000 3,278 3,848 85% 2,754 3,107 89%
2001 3,523 4,015 88% 2,945 3,264 90%
AWE is taken from the ABS publication 6302.0 - Full Time Adult Total
Earnings - using the May quarter figure for the particular year.
The pattern is illustrated in Graph 3.3.3.
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Graph 3.3.3 Average Benefit as % of AWE
The average benefit amount as a proportion of average weekly earnings
has, in the period from 1992 onwards, been relatively stable at around
85% to 95%. This figure has been similar for males and females,
suggesting that the difference in average benefit amount is due to the
generally lower earnings of females rather than any material difference
in their insurance purchasing habits. Since the premiums for females
are universally higher than for males for an otherwise similar policy,
this suggests that it is not those higher premiums which lead to lower
benefit amounts but, rather, the lower requirement for cover.
It is, of course, open to argument that average weekly earnings is not
the appropriate measure since a large proportion of disability income
business is sold to the self-employed. While this is true, the data is not
readily available to enable another measure of earnings to be used. But
even so, for the purposes of this discussion the general pattern of
earnings as shown by AWE is likely to still be relevant to the subset of
the working population who purchase disability income insurance.
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3.4 Occupation
Occupation for disability insurance in the Australian data is divided
into four classes. Those four classes are defined as follows
A: Professional, white collar and sedentary, e.g. accountant,
barrister, doctor, teacher. Other sedentary white collar, e.g. clerk,
estate agent.
B: Other sedentary including supervision of manual workers, e.g.
restaurateur (no cooking, no bar), lab technician.
C: Light manual workers, e.g. carpenter, building foreman,
printer, shoemaker, butcher (retail shop).
D: Moderate manual workers, e.g. barman, bricklayer, crane
operator, couriers. Heavy manual workers, e.g. butcher
(slaughterer), labourer.
These definitions have remained unchanged over the time periods
examined in this thesis. Consequently the differences in experience are
not due to any changes in occupational class classifications.
The occupational class definitions in the US are very similar.
A: Professional, technical and managerial occupations that are
generally office duties only.
B: Supervisory and other skilled clerical and skilled technical
people.
C: Non-hazardous work with light manual workers.
D: Hazardous work with heavy manual labor or using heavy
equipment.
However, as noted in Section 4.5.1, the latest US data has divided each
of classes A and B into two subclasses – Medical and Non-Medical
occupations.
The UK occupational class definitions also follow very similar lines.
They were first introduced into their data in 1991.
A: Professional, managerial, executive, administrative and clerical
classes not engaged in manual labour.
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B: Master craftsmen and tradesmen engaged in management and
supervision; skilled operatives engaged in light manual work in
non-hazardous occupations.
C: Skilled operatives engaged in manual work in non-hazardous
occupations.
D: Skilled and semi-skilled operatives engaged in heavy manual
work or subject to special hazard.
While there are some differences in the precise wording, the results of
the three sets of definitions are most unlikely to lead to any material
differences in occupational classification.
The proportion of data by occupation is shown in Table 3.4.1 The
dramatic shift which occurred in 1986 has been noted previously. After
that year the data shows a consistent pattern with occupation A having
around 45% of all male data, occupation C around 27%, D around 17%
and B around 10% except for the years 1995 to 1997. This period is
likely to have been influenced by variation in the companies
contributing rather than any material underlying change.
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Table 3.4.1 Proportion of In Force Records by Occupation
Males Females
As at
31
Dec.
A B C D A B C D
1979 89.4% 0.0% 0.0% 10.6% 95.7% 0.0% 0.0% 4.3%
1980 83.6% 0.0% 0.6% 15.8% 93.2% 0.0% 1.8% 5.0%
1981 84.5% 0.4% 4.4% 10.7% 90.6% 0.9% 6.7% 1.8%
1982 59.7% 11.5% 17.2% 11.6% 71.3% 11.2% 15.9% 1.6%
1983 57.9% 10.8% 19.4% 12.0% 70.4% 11.9% 16.1% 1.6%
1984 56.8% 10.2% 17.3% 15.7% 70.8% 10.0% 17.2% 2.0%
1985 53.2% 8.2% 16.4% 22.2% 70.4% 8.0% 17.5% 4.0%
1986 44.7% 15.4% 26.5% 13.5% 60.6% 20.6% 16.7% 2.0%
1987 44.1% 14.8% 27.6% 13.5% 62.6% 19.0% 16.1% 2.2%
1988 42.1% 16.0% 28.0% 14.0% 61.5% 20.1% 15.7% 2.7%
1989 41.4% 15.1% 28.8% 14.7% 63.1% 19.9% 14.5% 2.4%
1990 44.6% 11.3% 25.6% 18.5% 70.8% 14.4% 11.6% 3.2%
1991 46.7% 11.1% 25.4% 16.8% 72.3% 13.6% 11.0% 3.2%
1992 47.2% 10.5% 25.7% 16.5% 73.4% 12.8% 10.8% 3.0%
1993 46.9% 11.3% 26.1% 15.8% 74.5% 12.4% 10.6% 2.5%
1994 45.7% 10.9% 27.8% 15.6% 74.4% 12.2% 10.8% 2.6%
1995 45.8% 8.8% 27.9% 17.5% 75.2% 10.5% 11.5% 2.8%
1996 47.8% 8.2% 27.2% 16.8% 77.4% 8.9% 11.1% 2.7%
1997 48.2% 8.0% 27.6% 16.2% 78.6% 8.3% 10.5% 2.6%
1998 43.5% 11.3% 27.5% 17.6% 69.5% 17.1% 10.9% 2.5%
1999 42.8% 12.2% 27.4% 17.6% 68.6% 17.0% 9.8% 4.5%
2000 44.2% 12.2% 27.8% 15.8% 71.9% 15.6% 8.5% 4.0%
2001 45.6% 13.2% 26.8% 14.4% 73.4% 15.4% 7.8% 3.4%
The difference between the genders is dramatic. In interpreting the
differences the general split of employment by occupation and gender
should be considered. Table 3.4.2 shows this general split for the year
1996. The occupational classes are only an approximate mapping of
occupations to the standard disability income insurance occupational
classes.
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Table 3.4.2 General Split of Occupation by Gender 1996
Population Disability Insurance
Males Females Males Females
A 46.1% 69.7% 47.8% 77.4%
B 6.2% 15.7% 8.2% 8.9%
C 22.1% 2.8% 27.2% 11.1%
D 25.5% 11.8% 16.8% 2.7%
ABS Publication 6105.0 for July 1996
While there are some material differences, particularly in respect to
occupation class D and to females, the general pattern shows a broad
level of agreement. The differences in respect to occupation class D are
most likely due to the reluctance of insurers to accept many of the
occupations, which make up class D in the population, for disability
income insurance. Hence, the differences between occupation for males
and females are likely to be sourced in the different occupations
followed by each gender in the general workforce rather than anything
particular to the insurance product.
Given the relatively low volumes of data for females other than
occupation class A the following commentary is based only on the male
data.
The stability of the proportions after 1986 is clearly shown in Graph
3.4.1.
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Graph 3.4.1 Males Proportion of In Force Records by Occupation
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The average benefit amount per month by occupation is shown in Table
3.4.3. As noted earlier the data prior to 1992 shows considerable
variation. However after that date a consistent pattern emerges in which
the average benefit shows a much higher amount for occupation A and
lower amounts, in order, for occupations B, C and D although the
differences between each of these three is much smaller than the
difference between occupation A and the rest.
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Table 3.4.3 Average Benefit by Occupation – Males
As at
31
Dec.
Average Benefit $ per month by Occupation
ALL A B C D
1979 827 895 253
1980 834 917 1,080 385
1981 1,257 1,348 974 627 811
1982 1,260 1,479 1,096 878 863
1983 1,337 1,597 1,151 939 893
1984 1,442 1,779 1,218 954 907
1985 1,487 1,943 1,276 1,019 816
1986 1,222 1,804 691 742 840
1987 1,342 1,967 812 845 890
1988 1,372 2,020 943 880 895
1989 1,569 2,112 1,024 948 1,808
1990 2,368 2,465 1,183 1,402 4,194
1991 1,798 2,436 1,352 1,157 1,290
1992 2,495 3,336 2,064 1,821 1,424
1993 2,618 3,498 2,123 1,902 1,539
1994 2,653 3,594 2,170 1,912 1,557
1995 2,802 3,848 2,316 1,974 1,629
1996 3,025 4,122 2,383 2,094 1,718
1997 3,144 4,285 2,411 2,171 1,772
1998 3,310 4,581 2,819 2,373 1,951
1999 3,191 4,498 2,786 2,192 1,846
2000 3,278 4,572 2,806 2,225 1,878
2001 3,523 4,842 2,951 2,387 1,981
The average benefit for Occupation Class D for 1990 looks wrong. 1990
saw a material increase in data volume due to companies submitting
data for the first time. The data for benefit amount looks very unlikely to
be correct. It is, however, not possible to determine the “correct” data
and in subsequent analyses this outlier is ignored when drawing any
conclusions.
Graph 3.4.2 shows the average benefit amount by occupation as a
percentage of the average benefit amount for all males. The pattern
discussed above is clearly evident.
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Graph 3.4.2 Relative Average Benefit Amount by Occupation
3.5 Deferment Period
In order to show the relative deferment periods by gender and
occupation the average deferment period has been calculated. The
results are shown in Table 3.5.1.
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Table 3.5.1 Average Deferment Periods (Days) by Occupation and Gender
Males Females
As at 31
Dec. ALL A B C D ALL A B C D
1979 60 65 0 0 18 40 41 0 0 18
1980 56 63 0 33 21 37 39 0 28 23
1981 58 63 70 32 30 41 42 62 36 28
1982 53 66 47 25 33 41 45 36 29 32
1983 51 64 47 24 32 40 44 36 29 33
1984 46 56 47 25 29 40 43 41 29 32
1985 42 55 46 25 24 39 43 42 28 25
1986 36 50 33 20 25 30 34 25 25 25
1987 35 49 31 20 24 31 34 26 25 25
1988 33 47 30 20 24 30 33 27 26 26
1989 32 44 30 21 24 31 33 28 27 26
1990 30 39 31 22 20 31 32 30 28 23
1991 32 40 32 23 21 32 33 33 29 24
1992 36 41 33 28 40 35 36 34 33 34
1993 38 43 33 30 42 37 38 36 35 38
1994 39 44 34 32 41 39 39 36 35 38
1995 40 44 35 34 41 40 41 38 36 37
1996 41 46 36 34 41 41 43 38 36 38
1997 43 48 37 35 43 44 45 40 38 37
1998 40 50 43 31 28 46 46 50 41 32
1999 57 59 45 54 64 55 57 53 46 56
2000 64 65 46 66 76 62 64 57 57 63
2001 56 62 53 49 54 64 64 65 60 61
The average deferment period has changed considerably over the period.
It reached its shortest in 1990 and has steadily lengthened since that
time. There is little difference in average deferment period measured by
gender either in the absolute lengths or the trends. When measured by
occupation it is clear that class A generally has a longer deferment
period than the other occupations, although the difference appears to
have reduced significantly in more recent years.
Benefit amount by deferment period shows a consistent increase as the
deferment period gets longer. It would be reasonable to assume that the
prime driver of this is the decreasing premium rates as deferment
period lengthens. Table 3.5.2 shows the data for Males and Females for
all Occupation Classes combined. Only deferment periods 14 days, 1
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month and 3 months are shown as other deferment periods have little
data.
Table 3.5.2 Average Benefit Amount ($ per month) by Deferment Periods
and Gender
Males Females
As at 31
Dec. ALL 14 days 1 month 3 months ALL 14 days 1 month 3 months
1979 827 443 864 884 613 420 594 723
1980 834 532 891 959 648 475 667 770
1981 1,257 1,031 1,049 1,359 841 840 759 901
1982 1,260 1,086 1,104 1,350 884 864 823 959
1983 1,337 1,134 1,177 1,415 949 921 863 1,004
1984 1,442 1,183 1,215 1,596 1,003 934 897 1,135
1985 1,487 1,091 1,328 1,777 1,074 859 972 1,293
1986 1,222 786 1,313 1,806 914 660 968 1,438
1987 1,342 920 1,439 2,047 1,027 792 1,051 1,591
1988 1,372 982 1,495 1,984 1,057 853 1,104 1,450
1989 1,569 1,290 1,603 2,109 1,189 1,062 1,188 1,562
1990 2,368 2,534 2,245 2,492 1,753 2,107 1,576 1,789
1991 1,798 1,424 2,000 2,489 1,444 1,269 1,491 1,785
1992 2,495 2,003 2,689 3,393 1,996 1,839 2,026 2,267
1993 2,618 2,032 2,851 3,598 2,112 1,850 2,179 2,362
1994 2,653 2,059 2,846 3,774 2,132 1,860 2,177 2,452
1995 2,802 2,153 2,978 4,066 2,253 1,944 2,300 2,608
1996 3,025 2,321 3,197 4,211 2,417 2,086 2,467 2,741
1997 3,144 2,377 3,287 4,344 2,522 2,137 2,568 2,848
1998 3,310 2,446 3,420 4,525 2,672 2,200 2,709 3,030
1999 3,191 2,343 3,424 4,417 2,653 2,129 2,734 3,023
2000 3,278 2,411 3,470 4,565 2,754 2,206 2,813 3,169
2001 3,523 2,509 3,594 4,780 2,945 2,293 2,962 3,343
3.6 Smoking Status
Companies only began to differentiate by smoking status in 1986 so
that there is no relevant data prior to that year. Table 3.6.1 shows a
decline in the proportion of business which was undifferentiated and
also a decline in the proportion of smoker business with the resulting
increase in the proportion of non-smoker business.
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Table 3.6.1 Smoking Status
Males Females
As at 31
Dec.
no
differentiation
non
smoker smoker
no
differentiation
non
smoker smoker
1986 73.9% 20.6% 5.4% 68.0% 26.9% 5.1%
1987 55.3% 34.8% 9.9% 47.2% 43.9% 9.0%
1988 46.7% 41.8% 11.5% 38.5% 51.0% 10.5%
1989 38.6% 47.8% 13.6% 30.6% 56.8% 12.6%
1990 28.7% 51.1% 20.1% 19.5% 62.3% 18.2%
1991 23.5% 58.8% 17.7% 15.2% 68.6% 16.2%
1992 16.5% 66.7% 16.8% 9.9% 75.1% 15.0%
1993 11.3% 71.4% 17.4% 4.8% 80.1% 15.1%
1994 9.7% 72.9% 17.4% 5.3% 80.3% 14.4%
1995 7.8% 75.0% 17.1% 4.1% 82.1% 13.8%
1996 5.5% 76.6% 17.9% 2.0% 83.4% 14.5%
1997 4.6% 77.9% 17.5% 1.7% 84.6% 13.8%
1998 3.9% 79.4% 16.7% 1.4% 86.3% 12.3%
1999 1.5% 82.4% 16.1% 0.5% 87.7% 11.8%
2000 1.1% 82.7% 16.2% 0.4% 87.9% 11.7%
2001 1.0% 83.5% 15.5% 0.3% 88.6% 11.1%
The decline in the proportion of smokers is broadly consistent with the
reduction in smoking in the general population. The ABS publication
4102.0 for 2000 shows that the proportion of males defined as smokers
declined from 45% in 1977 to 27% in 1995.
There are considerable differences between the proportion of smokers by
occupation class as shown in Table 3.6.2. This table shows those
classified as smokers as a proportion of all those who have a
classification of smoking status other than “undifferentiated”.
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Table 3.6.2 Smoker Proportion by Occupation Class - Males
A B C D
1986 12.3% 19.7% 23.8% 26.6%
1987 14.9% 27.6% 27.6% 33.8%
1988 14.1% 24.9% 28.3% 30.8%
1989 14.2% 26.0% 28.4% 31.6%
1990 18.6% 28.1% 34.0% 46.3%
1991 16.7% 26.2% 30.3% 29.2%
1992 13.8% 22.0% 26.3% 28.4%
1993 13.3% 21.6% 25.1% 28.1%
1994 12.9% 20.8% 24.8% 27.6%
1995 12.3% 19.7% 23.8% 26.6%
1996 13.3% 19.9% 23.5% 27.9%
1997 12.5% 19.6% 23.1% 27.4%
1998 11.1% 17.5% 22.0% 25.6%
1999 10.0% 17.4% 20.8% 24.0%
2000 10.2% 17.5% 20.6% 25.2%
2001 9.9% 17.1% 20.1% 24.4%
This data shows the same consistency with the general population as
noted earlier. The same ABS publication shows smoking proportions by
occupation – when the ABS categories are converted (approximately) to
the standard four classes in disability income insurance – as follows,
which are then compared to the proportions in the disability income
insurance data for the year 1995. The general pattern is similar
although the proportion of smokers in disability insurance is
consistently lower than in the population.
Table 3.6.3 Smoker Proportions by Occupation - Males 1995
Occupation
Class Population
Disability
Income
Insurance
A 18% 12%
B 24% 20%
C 28% 24%
D 32% 27%
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Table 3.6.4 gives the ratio of average benefit size of smokers to non-
smokers for males. Average benefit by smoking status shows very
different patterns according to occupational class. But it is only
occupation class A which shows materially lower average benefit
amounts for smokers. Females show a generally similar pattern.
Table 3.6.4 Ratio of Average Benefit Size Smokers to Non-Smokers –
Males
As at 31
Dec. A B C D
1988 102% 102% 104% 94%
1991 76% 81% 85% 103%
1994 86% 90% 98% 104%
1997 81% 95% 99% 98%
2000 85% 95% 99% 97%
3.7 Definition of Disability
The two definitions which cover the vast majority of the data are
“inability to perform one’s own occupation” and “inability to perform
one’s own occupation for the first two years of disability and thereafter
inability to perform any occupation for which the insured is reasonably
qualified by education, training or experience”. Since most disability
claims do not last two years the practical effect of the difference between
these two is small in numbers of claims but potentially much larger in
financial terms for the longer claims.
The data shows a steady and continuous trend from the latter definition
to the more liberal definition of “own occupation throughout” over the
whole period. There is also a consistently greater proportion of females
with this more liberal definition than for males.
Occupation class A has a very much higher proportion of data with the
more liberal definition than the other occupation classes. Class C has a
lower proportion than B. Not only does class D have a very much varied
proportion it also has a material amount of data with an “any
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occupation” definition. This has a significant impact on the data for this
class. However the data is noisy and any conclusions must be tentative.
For classes A, B and C there is little significant difference between
average benefit amount according to definition. However for class D the
“any occupation” definition has a materially lower average benefit
amount than the other two definitions. It is possible that this set of
characteristics is a result of underwriting decisions for the most risky
occupations.
3.8 Expiry Age
The average expiry age is shown in Table 3.8.1
Table 3.8.1 Average Expiry Age by Occupation and Gender
Males Females
As at
31
Dec.
A B C D A B C D
1979 63.8 61.2 63.7 64.9
1980 63.7 64.0 60.2 63.7 63.2 64.2
1981 63.7 65.0 64.3 59.4 63.7 65.0 63.5 63.8
1982 63.5 63.7 64.6 59.4 63.5 64.2 64.2 63.0
1983 63.5 63.7 64.6 59.3 63.5 64.2 64.0 62.4
1984 63.5 63.7 64.2 58.8 63.2 64.0 63.6 61.1
1985 63.4 63.8 64.1 59.2 63.1 64.2 63.0 62.0
1986 63.4 64.1 63.8 59.0 63.2 63.5 62.9 61.8
1987 63.5 64.0 63.8 58.6 63.1 63.4 62.5 61.0
1988 63.5 64.0 63.7 58.4 62.7 63.4 62.2 60.0
1989 63.6 64.1 63.8 58.8 63.0 63.5 62.3 59.8
1990 63.9 64.0 63.8 60.0 63.4 63.5 62.2 61.7
1991 64.1 64.0 63.9 59.9 63.6 63.5 62.4 61.8
1992 64.2 64.1 64.0 59.8 63.8 63.6 62.7 61.9
1993 64.4 64.1 64.2 60.3 64.0 63.7 63.4 63.6
1994 64.3 64.1 64.3 60.2 64.1 63.8 63.3 62.9
1995 64.4 64.0 64.2 60.4 64.1 63.7 63.4 63.2
1996 64.4 64.3 64.5 60.7 64.2 64.0 63.8 63.5
1997 64.4 64.4 64.6 60.9 64.3 64.0 64.0 63.9
1998 64.7 64.6 64.6 61.1 64.6 64.5 64.3 64.3
1999 64.7 64.6 64.7 61.6 64.6 64.5 64.5 64.4
2000 64.3 64.1 64.3 61.0 64.4 63.7 64.1 63.6
2001 64.4 64.2 64.4 60.9 64.3 63.6 64.1 63.6
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The table shows very little difference in expiry age between genders or
by occupation class except for males class D which consistently have a
materially lower expiry age than all others. Over time there has been a
small increase in the average expiry age. There is evidence that females
have a marginally lower expiry age than males. There is no evidence of
any correlation between expiry age and the general lowering of
retirement age in the community as a whole.
There is a small amount of evidence that older expiry ages have a
marginally higher average benefit amount but the data is noisy and any
conclusions must be tentative.
3.9 Benefit Period
While there have been trends in the length of the benefit period the
overall result is little aggregate change. If anything, there has been a
lengthening of benefit period over recent years as the proportion of
policies with benefits continuing to policy expiry age increased. There is
some evidence of slightly longer benefit periods for females compared to
males.
While, on the basis of increasing premiums, one would expect a
reduction in average benefit amounts for longer benefit periods, the
data is inconclusive and suggests that the highest average benefit
amounts are found with benefit periods to policy expiry and lifetime.
3.10 Benefit Type
The benefit type provides for benefits which increase during
disablement and those which remain level. From 1991 onwards there
was also a category of policies which provided cover only during non-
working hours. These were designed to integrate with workers
compensation insurance. However, very little of this type of business
was sold and it is ignored in further analyses.
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Policies with increasing benefits have steadily increased their proportion
of business and are now around 75% for males and 80% for females.
Average benefit amounts for increasing benefits are around 50% higher
than those for non-increasing benefits. This relationship is similar for
both males and females.
3.11 Medical Evidence
From around 1990 onwards the proportion of business with medical
examinations at underwriting has been consistently less than 10% for
Males, steadily reducing to less than 5%. For Females the same pattern
has been evident although the proportions are even less. This is almost
certainly due to the lower average benefits for Females. Not surprisingly
the benefit amounts for medically examined business are consistently
higher than for non-medical.
3.12 Contract Type
There has been a very material change in the type of disability
insurance contract sold by the industry over the period. Table 3.12.1
shows the proportions for Males and Table 3.12.2 shows the data for
Females.
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Table 3.12.1 Proportion of In Force Records by Contract Type – Males
As at 31
Dec.
level
guaranteed
level non
guaranteed
stepped
guaranteed
stepped
non
guaranteed
1979 100.0% 0.0% 0.0% 0.0%
1980 95.0% 1.2% 0.0% 3.8%
1981 69.2% 12.8% 4.4% 13.6%
1982 45.0% 13.6% 4.4% 36.9%
1983 40.5% 14.1% 4.5% 40.9%
1984 35.6% 15.0% 5.8% 43.6%
1985 30.6% 15.0% 10.0% 44.4%
1986 18.5% 18.2% 5.8% 57.4%
1987 14.4% 19.5% 5.4% 60.7%
1988 11.8% 19.5% 5.8% 62.9%
1989 8.9% 18.4% 5.3% 67.4%
1990 4.9% 16.3% 4.1% 74.8%
1991 3.7% 15.0% 3.9% 77.5%
1992 4.9% 12.6% 5.8% 76.7%
1993 2.2% 11.9% 4.1% 81.8%
1994 2.9% 10.7% 4.4% 82.0%
1995 2.6% 13.2% 4.9% 79.3%
1996 1.5% 14.3% 4.6% 79.7%
1997 1.1% 13.8% 4.5% 80.6%
1998 0.2% 14.7% 0.2% 84.9%
1999 0.2% 13.7% 0.2% 86.0%
2000 0.2% 14.0% 0.1% 85.7%
2001 0.1% 15.3% 0.1% 84.5%
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Table 3.12.2 Proportion of In Force Records by Contract Type – Females
As at 31
Dec.
level
guaranteed
level non
guaranteed
stepped
guaranteed
stepped
non
guaranteed
1979 100.0% 0.0% 0.0% 0.0%
1980 93.6% 1.1% 0.0% 5.3%
1981 66.2% 8.4% 3.9% 21.5%
1982 29.4% 8.7% 3.7% 58.3%
1983 25.7% 9.3% 4.3% 60.7%
1984 23.4% 11.5% 5.5% 59.6%
1985 20.1% 13.4% 10.9% 55.6%
1986 12.5% 18.7% 5.2% 63.7%
1987 9.6% 20.1% 4.3% 65.9%
1988 6.9% 22.3% 4.1% 66.7%
1989 4.8% 20.9% 3.4% 70.9%
1990 2.2% 17.5% 2.9% 77.4%
1991 1.4% 15.4% 2.9% 80.3%
1992 4.9% 10.4% 4.8% 79.9%
1993 0.9% 9.8% 3.3% 86.0%
1994 2.5% 8.6% 3.7% 85.2%
1995 2.2% 10.5% 4.0% 83.2%
1996 1.8% 11.1% 4.0% 83.2%
1997 1.2% 10.9% 3.9% 84.0%
1998 0.2% 11.9% 0.3% 87.7%
1999 0.2% 10.7% 0.2% 88.9%
2000 0.2% 11.2% 0.2% 88.4%
2001 0.2% 12.3% 0.2% 87.4%
Two trends stand out. The decline in the availability of guaranteed
premium rates and then the shift to stepped rate contracts. In both
cases the trend for Females has been faster than for Males.
While the data on average benefit amount is noisy it does show,
somewhat surprisingly, that there is little difference between stepped
and level. One might have expected stepped rate contracts to have a
higher benefit than level due to their lower premiums at inception.
3.13 No Claim Bonus
The data for NCB shows some increase in NCB being taken during the
1990s but the overall trend is not particularly strong. The apparent
decline in the last three years is likely to be due to changes in
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contributing companies rather than any shift in the underlying
behaviour. There is some evidence that contracts with NCB consistently
have a higher benefit amount.
Interestingly females have a higher proportion of NCB despite them
having higher claim rates. The reason for such apparent inconsistent
customer behaviour is unknown.
3.14 AIDS Exclusion
It is only since 1990 that the option to have AIDS related causes of
disability covered or excluded has been available. The proportion of
AIDS exclusion business has been consistently around 25% for Males
with Females marginally higher. Average benefits are consistently lower
for AIDS exclusion business.
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CHAPTER 4 – INCIDENCE RATES
4.1 Incidence Methodology
Incidence, i.e. new disability claims commencing, is analysed with two
items of data as the foundation. Those are the measure of the exposure
to the probability of disablement and the measure of the actual new
claims occurring.
Exposure is calculated using a modified census method. Every record
which is present in both the in force at year begin and in force at year
end is given exposure for the whole year. Records which commence in
the year are given exposure from the date of commencement. Records
which are in force at year begin but not at year end are given half
exposure for the whole year. This assumes that exits are uniformly
distributed over the calendar year. All exposure is calculated in days,
i.e. an individual is credited with one unit of exposure for each day
exposed. The underlying experienced probabilities are calculated on an
annual basis assuming that there are 365.25 days in each year.
All durations are calculated and recorded in days. However, analyses by
duration are only conducted using monthly intervals. Ages are
calculated as age last birthday and all ages & durations change exactly
i.e. on the birthday or the appropriate anniversary of entry date.
Exposure is calculated separately for each month of time. No exposure
is recorded in the period from entry to entry+deferment period.
All claims which reach the end of the deferment period during the
month of investigation are counted as a claim. Claims which are
recorded as commencing prior to the end of the deferment period are
ignored for the purposes of incidence but, if the claim continues past
the deferment period, will be recorded as incidence at the end of the
deferment period.
Some claims, while admitted as a claim, are not paid the full benefit
amount due to various offsets for other income as set out in the
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particular policy. Those claims which do not get paid at the full rate will
reduce the financial cost of claims. The proportion of the full benefit
amount which is paid is called the “benefit per cent”. In order to capture
this effect all incidence analysis is performed on a benefit per cent basis
i.e. the claim is counted as [1 * benefit per cent at the end of the
deferment period]. No analysis is performed of subsequent changes to
benefit per cent.
Expected claims are calculated on the basis of the IAD8993 rates based
on the recorded exposure and the relevant characteristics i.e. gender,
age, deferment period and occupation. Smoking status is excluded
however, the impact of smoking status on experience is specifically
examined. In the section which discusses international comparisons
expected claims are calculated using the rates for the target comparison
country as described in those sections.
Expected is calculated on a deterministic basis as noted in section 2.5.
4.2 Experience
As described in Section 2.5 the method for showing the changes and
trends in experience is based around the comparison of actual
experience versus that expected. For this chapter the Australian
expected has been calculated using the IAD8993 table published by the
Institute of Actuaries of Australia. This table was described in some
detail in Section 2.5.
The usual, indeed they might be fairly described as the “standard”,
characteristics for experience analysis for incidence are gender,
occupation, deferment and age.
In this Section the four standard characteristics are examined together
with initial selection and smoking status while in Section 4.4 the range
of other characteristics for which data is available is examined.
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4.2.1 Gender
The overall experience by gender is shown in Table 4.2.1.1 and Graph
4.2.1.1. In this table and graph the expected is calculated using gender
as one of the characteristics.
Table 4.2.1.1 Incidence Rates - Actual/Expected
Males Females
A/E StdError A/E
Std
Error
1980 1.40 0.06 1.99 0.28
1981 1.64 0.07 2.43 0.31
1982 1.38 0.05 1.84 0.21
1983 1.22 0.04 1.41 0.16
1984 1.05 0.04 1.27 0.15
1985 1.05 0.03 1.41 0.14
1986 0.93 0.03 1.12 0.10
1987 1.06 0.02 1.15 0.07
1988 0.93 0.02 1.05 0.06
1989 0.89 0.02 0.91 0.05
1990 0.86 0.02 0.81 0.04
1991 0.90 0.01 0.82 0.03
1992 0.94 0.01 0.89 0.03
1993 0.98 0.01 0.99 0.03
1994 1.05 0.01 0.94 0.03
1995 1.10 0.01 1.04 0.03
1996 1.05 0.01 0.99 0.03
1997 1.07 0.01 1.02 0.03
1998 0.94 0.01 0.81 0.03
1999 0.91 0.01 0.79 0.03
2000 0.89 0.01 0.74 0.02
2001 0.81 0.01 0.65 0.02
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Graph 4.2.1.1 Incidence Rates - Actual/Expected
The general trend of experience has shown greater improvements for
females compared to males when measured by the gender differentials
incorporated in the IAD8993 standard table. This is likely true even
prior to 1987 when data for females was too small to draw reliable
conclusions. A more detailed comparison of the relative experience is
discussed in section 4.2.1.3.
4.2.1.2 Males
Apart from the first four years the male experience has been moderately
stable. It has varied between an A/E of 1.10 and 0.81. There is no
evidence of a particular trend, although there have been periods where
evidence of cycles might be concluded.
4.2.1.3 Females
There has been a significant improvement in female experience even if
the early years, before 1987, are discarded because of the paucity of
data. The relative improvement is particularly evident when compared
with the male experience.
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The usual explanation for the higher incidence rates for females is that
their motivation to work is lower than for males. This argument is often
centred around the perceived influence of children and family for
females. It has also been argued that experience is worse at lower levels
of benefit and females, generally, have lower benefit amounts than
males. However, this assertion must be seriously questioned and the
issue is discussed in detail in section 4.4.1.1.
Graph 4.2.1.2 shows the ratio of Female to Male A/E when expected in
both cases is based on male gender. This provides a direct comparison
of the relative experience by gender and the changing trend over the
period. Years prior to 1987 have been excluded because of the paucity
of female data.
Graph 4.2.1.2 Incidence Rates – Ratio of Females A/E to Males
As was noted in Graph 3.3.2 the participation of females in the
workforce has increased steadily over the period of the investigation. It
is tempting to ascribe, at least in part, the improvement in female
experience to the increased participation rate.
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Graph 4.2.1.3 shows a comparison of the male experience relative to
females with the female workforce participation rate.
Graph 4.2.1.3 Incidence Rates – Ratio of Males A/E to Females
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The ratio of male to female has been scaled by setting the ratio
Male/Female in 1987 to 1.0 and then relating subsequent years to the
1987 ratio. The participation rate has been similarly scaled.
The correlation of the M/F ratio and the participation rate is only 42%.
However, the trend line of the M/F ratio suggests that the assertion that
the increased participation is improving the relative female experience
compared to males is, at least, plausible. While the graphs of the linear
trend line for the ratio of male to female relative to the participation rate
are similar, this does not necessarily provide evidence that one is the
cause of the other. However, when the issues raised in section 1.5 are
considered, it is certainly possible that the generally increased
participation rate and the associated greater emphasis on career being
exhibited by females, and encouraged by changes in community
attitudes, has increased the motivation to work. That this would lead to
an improvement in incidence rates is exactly what would be expected.
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4.2.2 Occupation
4.2.2.1 Males
The experience over the period for males by occupation is shown in
table 4.2.2.1.
Table 4.2.2.1 Males - Actual/Expected by Occupation
A B C D
1980 1.91 1.23 0.80
1981 1.73 8.38 1.47 1.36
1982 1.25 1.45 1.34 1.61
1983 1.11 1.17 1.23 1.40
1984 1.16 0.88 0.79 1.32
1985 1.05 0.75 0.92 1.23
1986 0.92 0.89 0.72 1.16
1987 1.01 1.02 1.07 1.09
1988 0.80 0.92 0.97 0.95
1989 0.95 0.87 0.96 0.70
1990 0.69 0.82 0.92 0.88
1991 0.89 0.76 0.89 0.95
1992 0.92 0.84 0.96 0.96
1993 0.96 0.98 0.96 1.02
1994 1.06 1.06 1.02 1.06
1995 1.15 1.05 1.04 1.15
1996 1.12 1.03 1.03 1.04
1997 1.13 1.05 1.06 1.02
1998 0.95 0.84 0.97 0.92
1999 0.90 0.98 0.93 0.88
2000 0.81 0.93 0.94 0.88
2001 0.72 0.86 0.84 0.83
The early years of data for occupations B, C and D are sparse as
indicated by the shading. Thereafter the standard errors are sufficiently
small to give confidence in the credibility of the results.
Since expected is calculated according to the relative incidence rates
from IAD8993 for each occupation class, differences in the A/E ratios
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for a year show that the relative claim incidence for occupation classes
has changed. Since the relative proportion of data in each year by
occupation class has changed significantly – see Section 3.4 - a
comparison of each occupation class’ A/E to the all males will not
provide reliable information as to the change in the relative incidence
rates for occupation classes.
In the discussion that follows the expected claims for each occupation
class have been calculated using the rates applicable to class A. This
enables a reliable comparison to be made.
Table 4.2.2.2 shows A/E for each occupation class with expected
calculated on the basis of occupation class A.
Table 4.2.2.2 Actual/Expected with Expected calculated on the basis of
Class A rate for all Occupations
A B C D
1980 1.91 3.61 2.51
1981 1.73 15.51 4.41 4.48
1982 1.25 2.55 3.83 5.30
1983 1.11 2.05 3.47 4.55
1984 1.16 1.52 2.22 4.29
1985 1.05 1.29 2.54 3.91
1986 0.92 1.57 1.99 3.64
1987 1.01 1.76 2.89 3.42
1988 0.80 1.60 2.59 2.96
1989 0.95 1.48 2.57 2.20
1990 0.69 1.39 2.45 2.73
1991 0.89 1.29 2.38 2.74
1992 0.92 1.40 2.55 2.79
1993 0.96 1.63 2.55 2.96
1994 1.06 1.77 2.71 3.08
1995 1.15 1.74 2.73 3.36
1996 1.12 1.69 2.68 3.03
1997 1.13 1.70 2.74 2.94
1998 0.95 1.33 2.46 2.63
1999 0.90 1.54 2.32 2.47
2000 0.81 1.44 2.35 2.47
2001 0.72 1.33 2.14 2.36
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The results are shown visually in Graph 4.2.2.1 Years prior to 1986
have been omitted due to the paucity of data in some classes.
Graph 4.2.2.1 Actual/Expected with Expected calculated on the basis of
Class A rates for all Occupations
In order to gauge whether there has been any material change in the
relative experience between the occupation classes Table 4.2.2.2 has
been reworked to show the data in index form with the A/E for 1991
equal to 100. The mean, standard deviation and T Test are calculated
for the period 1986 to 2001 due to the paucity of data prior to 1986.
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Table 4.2.2.3 Actual/Expected with Expected calculated on the basis of
Class A rates and Indexed to 1991 = 100
A B C D
1980 2.15 1.52 0.92
1981 1.94 12.02 1.85 1.64
1982 1.40 1.98 1.61 1.93
1983 1.25 1.59 1.46 1.66
1984 1.30 1.18 0.93 1.57
1985 1.18 1.00 1.07 1.43
1986 1.03 1.22 0.84 1.33
1987 1.13 1.36 1.21 1.25
1988 0.90 1.24 1.09 1.08
1989 1.07 1.15 1.08 0.80
1990 0.78 1.08 1.03 1.00
1991 1.00 1.00 1.00 1.00
1992 1.03 1.09 1.07 1.02
1993 1.08 1.26 1.07 1.08
1994 1.19 1.37 1.14 1.12
1995 1.29 1.35 1.15 1.23
1996 1.26 1.31 1.13 1.11
1997 1.27 1.32 1.15 1.07
1998 1.07 1.03 1.03 0.96
1999 1.01 1.19 0.97 0.90
2000 0.91 1.12 0.99 0.90
2001 0.81 1.03 0.90 0.86
Mean 1.05 1.19 1.05 1.04
Std Dev 0.15 0.13 0.10 0.14
CoV 0.15 0.11 0.09 0.14
T Test 0.01 0.98 0.89
If the relationship between the occupation classes had remained as
postulated in IAD 8993 then the index values of each occupation class
should remain unchanged. The index figures suggest that over the
whole period 1984 to 2001 there have been some significant differences
between occupation B and the others. Classes A, C and D suggest a
rather closer relationship. The T Test values cover the years 1986 to
2001 and relate each class to the experience of class A. They show very
clearly that the Class B experience is significantly different relative to
the other three classes. However, as demonstrated in the following
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graphs the early years have a very volatile experience, even though the
standard errors are below the limit defined as “sparse” data. These
tentative conclusions should be treated with some caution.
This data is also shown graphically in Graph 4.2.2.2. Data prior to 1986
has been omitted.
Graph 4.2.2.2 Actual/Expected with Expected calculated on the basis of
Class A rates and Indexed to 1991 = 100
The period prior to 1991 shows considerable volatility and class D, in
particular, shows very different experience to the other three classes.
Given this volatility there are no reasonable conclusions which can be
drawn in respect to this period. Graph 4.2.2.3 shows the data for the
period 1991 to 2001.
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Graph 4.2.2.3 Experience calculated on the basis of Class A rates
[Indexed to 1991 = 100]
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It is clear that class B has, apart from 1998, shown significant
deterioration compared to the other classes. Class A has only shown
improvement against classes C and D in the period since 1997. Class C
has shown the most stable experience even though there is evidence of
deterioration against class D.
The overall conclusion for males is that class A has improved in the
most recent period compared to each of the other classes while class B
has deteriorated significantly against each of the other classes. Classes
C and D have remained moderately stable, although class D may have
shown some small improvement. It seems clear that the relationships
between the occupation classes underlying the IAD8993 tables are no
longer appropriate, particularly for class B.
4.2.2.2 Females
The actual/expected for each class is shown in Table 4.2.2.4. And
similarly to Males the experience with expected calculated on the basis
of the rates for occupation class A are shown in Table 4.2.2.5.
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Table 4.2.2.4 Females - Actual/Expected by Occupation
A B C D
1980 2.13 2.40 0.91
1981 2.37 5.79 2.88 2.19
1982 1.51 2.50 2.40 1.64
1983 1.52 1.88 1.01 0.68
1984 1.24 1.21 1.42 0.71
1985 1.44 1.19 1.38 1.54
1986 1.04 0.67 1.33 1.94
1987 1.24 0.81 1.21 1.76
1988 1.10 1.09 0.86 1.24
1989 0.95 1.08 0.67 0.82
1990 0.77 0.90 0.81 0.77
1991 0.87 0.83 0.64 0.71
1992 0.92 0.80 0.82 0.95
1993 1.04 0.92 0.94 0.72
1994 0.95 0.90 0.97 0.79
1995 1.06 1.12 1.02 0.73
1996 1.01 0.98 0.93 1.03
1997 1.04 1.12 0.91 0.88
1998 0.82 0.88 0.75 0.61
1999 0.77 0.77 0.88 0.74
2000 0.72 0.91 0.76 0.45
2001 0.65 0.74 0.69 0.35
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Table 4.2.2.5 Actual/Expected with Expected calculated on the basis of
Class A rates and Indexed to 1991 = 100
A B C D
1980 2.45 3.81 1.38
1981 2.72 8.07 4.70 3.19
1982 1.74 3.10 3.88 2.38
1983 1.75 2.31 1.63 0.96
1984 1.43 1.50 2.29 1.01
1985 1.66 1.47 2.22 2.24
1986 1.20 0.82 2.13 2.82
1987 1.43 0.96 1.91 2.55
1988 1.26 1.31 1.36 1.78
1989 1.09 1.30 1.06 1.17
1990 0.89 1.08 1.29 1.10
1991 1.00 1.00 1.00 1.00
1992 1.06 0.97 1.30 1.35
1993 1.20 1.11 1.49 1.02
1994 1.09 1.10 1.54 1.10
1995 1.22 1.36 1.60 1.02
1996 1.16 1.17 1.44 1.43
1997 1.20 1.34 1.42 1.22
1998 0.94 1.06 1.17 0.83
1999 0.89 0.92 1.34 0.99
2000 0.83 1.09 1.16 0.59
2001 0.75 0.87 1.06 0.46
Mean 1.02 1.09 1.32
Std Dev 0.16 0.15 0.19
CoV 0.16 0.14 0.15
T Test 0.27 0.00
The data for females shows great volatility due to the relative paucity of
data. Graph 4.2.2.4 suggests that the features shown for males are not
replicated in the female data. The statistical quantities refer to the
period 1990 to 2001, and for Occupation D no quantities are calculated
due to the sparseness of the data. Given the limited volume of data it
would be unwise to draw firm conclusions. Nevertheless, there is some
evidence that, as for males, the relationships between the occupation
classes underlying the IAD8993 tables may no longer be appropriate.
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Graph 4.2.2.4 Experience calculated on the basis of Class A rates
Indexed to 1991 = 100
4.2.3 Deferment
For both males and females the deferment periods for which there is a
reasonable amount of data are 14 days and 1 month. Even though the
data for 3 months is sparse it is also shown. In this analysis of
experience by deferment period only those three will be examined.
The experience over the period, measured by actual/expected, is shown
in Table 4.2.3.1. Also shown are the ratios of the 1 month experience to
that for 14 days and 3 months.
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Table 4.2.3.1 Experience by Deferment Period – Males
Actual/Expected Ratio of 1month to:
Year 14days
1
month
3
months
14
days
3
months
1980 1.18 1.41 1.74 1.19 0.81
1981 2.07 1.15 1.46 0.56 0.79
1982 1.47 1.30 0.83 0.88 1.57
1983 1.30 1.12 1.16 0.86 0.97
1984 1.01 0.99 0.97 0.98 1.02
1985 1.07 1.01 0.82 0.94 1.23
1986 0.97 0.85 1.09 0.88 0.78
1987 1.11 0.88 1.18 0.79 0.75
1988 0.98 0.72 1.29 0.73 0.56
1989 0.90 0.83 1.07 0.92 0.78
1990 0.90 0.76 0.67 0.84 1.13
1991 0.94 0.84 0.81 0.89 1.04
1992 0.98 0.85 1.06 0.87 0.80
1993 0.96 1.04 0.78 1.08 1.33
1994 1.05 1.05 0.90 1.00 1.17
1995 1.03 1.18 1.26 1.15 0.94
1996 1.00 1.12 1.25 1.12 0.90
1997 0.97 1.16 1.56 1.20 0.74
1998 0.87 1.01 1.06 1.16 0.95
1999 0.83 1.06 1.15 1.28 0.92
2000 0.76 1.09 1.16 1.43 0.94
2001 0.69 0.94 0.90 1.36 1.04
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Table 4.2.3.2 shows the same analysis for females.
Table 4.2.3.2 Experience by Deferment Period – Females
Actual/Expected Ratio of 1month to:
Year 14days
1
month
3
months
14
days
3
months
1980 1.76 1.84 1.05
1981 2.42 2.30 0.95
1982 2.19 0.81 1.97 0.37 0.41
1983 1.25 1.08 0.77 0.86 1.40
1984 1.12 1.34 1.20
1985 1.66 1.13 0.68
1986 1.27 0.72 0.51 0.57 1.41
1987 1.21 0.95 0.80 0.79 1.19
1988 1.06 1.01 0.69 0.95 1.46
1989 0.98 0.81 0.85 0.83 0.95
1990 0.82 0.79 0.49 0.96 1.61
1991 0.85 0.77 1.30 0.91 0.59
1992 0.94 0.85 0.90
1993 1.03 0.97 0.58 0.94 1.67
1994 1.03 0.85 0.97 0.83 0.88
1995 1.05 0.99 1.49 0.94 0.66
1996 0.97 1.01 0.71 1.04 1.42
1997 0.98 1.02 1.49 1.04 0.68
1998 0.78 0.82 0.91 1.05 0.90
1999 0.80 0.79 1.31 0.99 0.60
2000 0.68 0.78 1.08 1.15 0.72
2001 0.66 0.66 0.61 1.00 1.08
The ratios of 1 month to 14 days for males are shown graphically in
Graph 4.2.3.1.
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Graph 4.2.3.1 Ratios of Actual/Expected of 1 month deferment to 14
days for Males
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It is clear that there has been a steady deterioration of the 1 month
experience compared to that for 14 days. This is particularly evident
post 1992. It is now close to twice that which existed in 1988.
This pattern is broadly consistent across all occupation groups as
Graph 4.2.3.2 shows.
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Graph 4.2.3.2 Ratios of Actual/Expected of 1 month deferment to 14
days by Occupation for Males
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The data for females is insufficient to draw reliable conclusions.
4.2.4 Age
That age is a major determinant of incidence rates is well established.
The analysis in this section is directed at whether the changes in
experience over the period show differences between different ages.
For the purposes of this analysis ages have been grouped into
quinquennial bands with the noted age being the central age of the
band e.g. age 27 refers to the band of ages 25 to 29. Due to paucity of
data in other cells, the analysis covers ages 25 to 59 for males.
Table 4.2.4.1 shows the A/E for each of the years 1980 to 2001.
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Table 4.2.4.1 Actual/Expected for Males by Quinquennial Age Bands
These results suggest that there is evidence of a material difference
between the age relativities in the actual experience and those in
IAD8993. All statistical quantities cover the period 1984 to 2001. The T
Test results show the comparison of age 27 to each other age group for
the years 1984 to 2001 and confirm this conclusion. The idea is further
illustrated in Graph 4.2.4.1 which shows the actual/expected by age
band converted to an index where age 27 is set to 100 for each year.
The indices for each of the years 1984 to 2001, for each age, is the data
which is graphed. Years prior to 1984 have been omitted due to paucity
27 32 37 42 47 52 57
1980 1.27 1.45 1.65 0.92 1.44 1.78 1.65
1981 1.86 1.70 1.73 1.12 1.40 1.42 2.10
1982 1.40 1.54 1.36 1.12 1.34 1.21 0.65
1983 1.23 1.22 1.25 1.17 1.03 1.01 1.29
1984 1.11 1.03 1.16 0.87 1.01 1.19 0.74
1985 0.94 1.16 1.09 1.05 0.89 0.93 1.05
1986 0.87 0.96 0.97 0.90 0.88 0.76 0.87
1987 1.04 1.06 1.17 1.01 0.82 0.97 0.79
1988 0.93 0.96 0.90 0.93 0.89 0.71 0.89
1989 0.89 0.83 0.92 0.85 0.88 0.82 0.89
1990 0.96 0.82 0.86 0.85 0.80 0.74 0.69
1991 0.99 0.96 0.92 0.89 0.72 0.81 0.78
1992 1.03 0.96 0.97 0.92 0.84 0.85 0.82
1993 1.05 0.98 1.04 0.96 0.89 0.79 0.89
1994 1.12 1.05 1.07 1.04 0.98 0.90 0.97
1995 1.16 1.08 1.13 1.07 1.01 1.03 1.13
1996 1.14 1.11 1.07 1.03 1.00 0.92 1.01
1997 1.22 1.07 1.11 1.04 1.04 0.95 0.92
1998 1.18 1.00 0.99 0.90 0.85 0.83 0.82
1999 1.22 1.09 0.94 0.88 0.81 0.86 0.69
2000 1.26 1.05 0.97 0.89 0.76 0.82 0.69
2001 1.24 1.01 0.87 0.80 0.72 0.73 0.65
Mean 1.08 1.01 1.01 0.94 0.88 0.87 0.85
StdDev 0.13 0.09 0.10 0.08 0.10 0.12 0.13
CoV 0.12 0.09 0.10 0.09 0.11 0.14 0.15
T Test 0.08 0.09 0.00 0.00 0.00 0.00
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of data. In interpreting the results it must be remembered that for ages
47 and above there are years with inadequate data up to 1989.
Graph 4.2.4.1 Index of Actual/Expected for Males by Quinquennial Age
Bands
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(1) The mean over the period 1984 to 2001 is the heavy line.
(2) This graph shows the results for each of the years 1984 to 2001. The
intention is to provide a visual picture of the overall pattern of the 18 years.
While there is material volatility there is reasonable evidence of the
change in age relativities. Most years show a similar trend.
A comparison of A/E by age band for each year from 1984 to 2001
compared to the total male experience shows the same pattern as
demonstrated in graph 4.2.4.2. The strong tendency for younger ages to
show worse experience and older ages to show better experience over
the period is clear. This is particularly evident after 1994.
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Graph 4.2.4.2 Actual/Expected for Males by Quinquennial Age Bands
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Data for males subdivided by occupation class is shown in Graph
4.2.4.3. This graph shows the means of the data for the period 1984 to
2001 for each occupation class.
Graph 4.2.4.3 Actual/Expected Mean Values for Males by Quinquennial
Age Bands and Occupation Class
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The Mean Values of Actual/Expected are over the period 1984 to 2001
There is no evidence that the overall trend shows any material
differences by occupation class.
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The data for females becomes quite sparse when separated by age
group. As a result no attempt to repeat the analysis as shown above for
males has been made. As a general observation, however, there is some
evidence for the same trends as shown above for males.
It is clear from the statistical tests and the graphical observations that
the relationships between ages used in IAD8993 are no longer
representative of the actual experience. In particular, older ages have
improved materially compared to younger ages relative to the
relationships seen in IAD8993.
4.2.5 Smoking Status
The expected claims have been calculated on the basis of a table which
does not distinguish by smoking status. Consequently differences in the
Actual/Expected ratio for smokers and non-smokers will be reliable
indicators of a real difference in the experience for these two groups. In
this section the ratio of A/E for smokers and non-smokers has been
used as the measure.
Smoking status was only captured from 1986 onwards. Hence only data
in the period from that year has been examined.
Table 4.2.5.1 shows the ratios for Males and Females.
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Table 4.2.5.1 Ratio of Smoker Actual/Expected to Non-Smoker
Males Females
1986 1.13 1.09
1987 1.12 1.17
1988 1.12 1.00
1989 1.01 1.30
1990 1.26 1.21
1991 1.12 0.92
1992 1.15 1.20
1993 1.22 1.35
1994 1.21 1.20
1995 1.17 1.47
1996 1.17 1.08
1997 1.15 1.25
1998 1.15 1.06
1999 1.21 1.14
2000 1.26 1.15
2001 1.23 1.00
Mean 1.17 1.17
StdDev 0.06 0.15
CoV 0.05 0.13
The statistical quantities for females cover the years 1990 to 2001. For
males it is clear that there is a statistically significant difference
between smoker and non-smoker experience. However, for females the
difference, while material, is not statistically significant at the 5% level.
There is little evidence of any change in the ratio of smoker experience
to non-smoker over the period.
The experience also shows material differences in the ratio for different
occupational classes. Table 4.2.5.2 shows the data for Males.
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Table 4.2.5.2 Ratio of Smoker Actual/Expected to Non-Smoker for Males
by Occupation Class
Year A B C D
1986 1.00 1.51 1.21 0.81
1987 1.80 0.94 1.09 0.80
1988 1.04 1.07 1.19 0.81
1989 1.39 1.14 0.96 0.94
1990 1.26 1.23 1.00 1.64
1991 1.34 1.40 1.04 1.03
1992 1.69 1.09 1.06 1.02
1993 1.56 1.22 1.23 1.05
1994 1.34 1.38 1.21 1.11
1995 1.51 1.01 1.18 1.04
1996 1.50 1.43 1.13 1.06
1997 1.59 1.23 1.08 1.06
1998 1.33 1.26 1.08 1.12
1999 1.78 1.74 2.11 1.58
2000 1.61 1.28 1.28 1.05
2001 1.55 1.19 1.34 1.21
Mean 1.46 1.20 1.08
Std Dev 0.23 0.26 0.24
CoV 0.16 0.22 0.22
T Test 0.01 0.00
For occupation classes A and B there is sparse data in the majority of
years. This is predominantly due to the small amount of smoker data in
these classes. Despite this scarcity of data there is evidence of a
reduction in the ratio of smoker experience to non-smokers as
occupational class moves from A to D. The T Test compares class A to
each other class.
Graph 4.2.5.1 shows the ratios over the period. Given the scarcity of
data in respect to classes A and B it would be unwise to draw definitive
conclusions about the trend over the period. Nevertheless, the T Test
results are significant. The graph suggests that no material change in
the ratio by occupation is evident over the period.
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Graph 4.2.5.1 Ratio of Smoker Actual/Expected to Non-Smoker for Males
by Occupation Class
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The data for Females when divided by occupation is sparse. Hence no
further analysis has been carried out for females.
Table 4.2.5.3 shows the relative ratios for deferment periods 14 days
and 1 month for males. There is evidence that the longer deferment
period has a worse relative experience for smokers. All data in this table
is “sparse” and this should be considered when interpreting the results.
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Table 4.2.5.3 Ratio of Smoker Actual/Expected to Non-Smoker for Males
by Occupation Class and Deferment Period
Males A Males B Males C Males D
Year 14days
1
month
14
days
1
month
14
days
1
month
14
days
1
month
1986 0.64 1.54 1.55 1.45 1.20 1.56 0.75 1.00
1987 1.86 1.74 0.87 1.46 1.13 0.73 0.74 1.00
1988 0.83 1.42 1.04 1.14 1.21 1.00 0.90 0.64
1989 1.24 1.44 1.00 2.20 0.96 1.00 0.96 0.92
1990 1.52 1.03 1.30 0.96 1.07 0.75 2.21 0.62
1991 1.28 1.42 1.33 1.58 1.00 1.17 0.92 1.64
1992 1.72 1.59 1.02 1.09 1.06 1.06 1.05 1.02
1993 1.28 1.69 1.22 1.19 1.18 1.33 0.99 1.14
1994 1.33 1.36 1.44 1.26 1.19 1.29 1.18 0.94
1995 1.46 1.56 0.97 1.07 1.13 1.25 1.05 0.96
1996 1.58 1.48 1.18 1.82 1.15 1.04 0.99 1.19
1997 1.58 1.54 1.06 1.44 0.97 1.21 0.98 1.10
1998 1.27 1.40 1.12 1.42 1.06 1.14 1.00 1.20
1999 1.98 1.82 1.39 2.08 2.33 2.00 1.54 1.68
2000 1.58 1.81 1.62 1.19 1.19 1.43 1.06 1.15
2001 1.42 1.59 1.11 1.27 1.05 1.60 1.01 1.38
Mean 1.41 1.53 1.20 1.41 1.18 1.22 1.08 1.10
Std Dev 0.34 0.20 0.22 0.36 0.32 0.32 0.35 0.29
CoV 0.24 0.13 0.18 0.25 0.27 0.26 0.32 0.27
T Test 0.25 0.05 0.71 0.90
Despite the material difference in relative experience by deferment
period the same pattern by occupation class is evident across both
deferment periods. The T Test compares the ratio of 1 month to 14 days
for each occupation class. There is no evidence of any significant
difference in the ratio of I month to 14 days deferment by occupation
class.
4.2.6 Selection
Since disability income insurance is underwritten before issue of the
policy, even if that underwriting does not include a medical
examination, it is expected that the health of insureds in the early years
of their policy will be better than those of similar age who have not been
recently underwritten. This effect is called selection. It has been allowed
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for in respect to mortality risks for a very long time. With disability
income insurance it is often assumed that the effect of selection is
minor. The IAD8993 table, for example, provides no allowance for
selection.
In order to examine whether the experience shows any selection effect
the experience has been analysed according to duration since policy
issue. If selection is present the ratio of actual to expected claims will be
lower in the early policy years than in the later ones. While the analysis
could be conducted by showing the ratio of actual/expected for each of
the designated durations to that for all durations combined this would
be sensitive to the proportion of experience data at each duration. It is
known that this has changed, sometimes significantly, over the period.
The analysis has, therefore, compared the ratio of actual to expected at
each duration to that at duration 1. This ensures that changing
proportions of data do not affect the results.
Table 4.2.6.1 shows the summary results for males and females.
Table 4.2.6.1 Experience by Policy Duration
Ratio of Actual/Expected at Duration to that at Duration 1
Duration 2 3 4 5 6 &over
Males
Mean 0.92 0.97 0.98 0.96 0.88
Std Dev 0.09 0.30 0.36 0.25 0.21
CoV 0.09 0.31 0.36 0.26 0.24
T Test 0.12 0.45 0.73 0.45 0.02
Females
Mean 1.00 1.09 1.14 1.14 1.19
Std Dev 0.25 0.65 0.55 1.27 0.82
CoV 0.25 0.60 0.48 1.12 0.69
T Test 0.74 0.69 0.36 0.77 0.69
Since the expected incidence rates are independent of duration these
results show the effect of duration on the experience. It is clear that
there are no lower incidence rates at early durations. Indeed for Males
there is some evidence of anti-selection – year 1 has higher incidence
rates. However, it is only for durations 6 & over that the T Test shows
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any significant difference. For Females there is much greater volatility
in the results due to the much smaller volume of data. The T Test gives
no hint of any material difference in experience by duration.
Medical examinations are conducted as an underwriting tool to improve
the subsequent experience by screening for conditions not necessarily
detected by the usual questions answered by the customer as part of
the process of buying the policy. Since medical examinations are more
expensive the value of these as an underwriting tool is only worthwhile
if the additional expense is less than the improvement in experience i.e.
lower claims. Table 4.2.6.2 compares the experience of those policies for
which a medical examination was conducted with those where it was
not. The table shows the ratio of actual to expected for medical
examined cases to that ratio for the other group. The impact of duration
on these ratios is shown in Table 4.2.6.3.
Disability Income Insurance
83
Table 4.2.6.2 Ratio of Actual/Expected of Medical Examination vs
NonMedical
Males Females
1980 2.63 2.52
1981 0.94 1.11
1982 0.95 1.58
1983 1.06 1.07
1984 1.21 1.21
1985 1.14 0.81
1986 0.97 0.83
1987 0.91 1.36
1988 0.87 1.00
1989 0.93 0.97
1990 0.86 1.30
1991 0.90 0.97
1992 0.87 0.80
1993 0.84 0.81
1994 0.75 0.99
1995 0.91 1.37
1996 0.77 1.00
1997 0.81 0.97
1998 0.59 0.63
1999 0.94 0.76
2000 0.79 1.05
2001 0.89 0.70
Mean 0.90 1.01
Std Dev 0.13 0.24
CoV 0.15 0.24
T Test 0.01
The T Test for males shows statistically significantly different experience
in respect to medical examinations. There is serious evidence of the
impact of medical examinations in reducing incidence rates. For
Females the data is sparse and no conclusions can be drawn. It must
be noted that, as shown in Table 3.11.1, there is now only a small
proportion of business written with a medical examination.
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Table 4.2.6.3 Ratio of Actual/Expected of Medical vs NonMedical by
Duration
Duration 1 2 3 4 5 6 &over
Males
Mean 0.91 0.91 0.96 0.95 1.01 0.93
Std Dev 0.26 0.29 0.21 0.29 0.40 0.42
CoV 0.29 0.32 0.21 0.31 0.39 0.45
T Test 0.16 0.15 0.42 0.35 0.97 0.31
The data by duration for males shows that medical examinations make
their biggest impact in the first year. Thereafter the effect seems to wear
off, although the 6 & over group also shows a small impact. This last
group is, however, the one with the smallest amount of data. The T Test
values do not ascribe significance to any of the results. As noted in
respect to Table 4.2.6.2 the data for females is sparse and has not been
analysed.
With demonstrated statistical significance, it seems clear that the
experience does confirm the a priori assertion that medical
examinations are worthwhile in reducing incidence rates. Whether the
cost equations stand up will depend on the cost of medical
examinations. It must be noted that for both medical and nonmedical
business there is no evidence of any selection. The better experience for
medical business is due to lower experience at most durations. It is not
because there is better experience in the early policy years. It is likely
that the medical examination improves experience not by radically
reducing early claims by detecting heath conditions but, rather, by
getting in this category customers who generally have better claims
experience.
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4.3 Seasonality
The data which is available has sufficient fine-grained detail to allow
analysis of the experience by monthly intervals. As a result a detailed
examination of the seasonality of claims incidence has been
undertaken.
The analysis of seasonality has been carried out by using the date of the
end of the deferment period as the definition of month of incidence and
also by using the date of disability as the month of incidence. The data
available from Medicare Australia has been used to obtain a measure of
the seasonality of health generally. Full details are described in later
sections.
4.3.1 End of Deferment Period as Incidence Month
The analysis in this section is based on the date of the end of the
deferment period as the definition of incidence month. For each month
the actual vs expected ratio has been calculated. Then for each calendar
year the ratio of A/E for the month to A/E for the whole year has been
calculated. The pattern of these final ratios has been analysed to
ascertain the extent of any seasonality.
The results show significant evidence of a material seasonality of claim
incidence. For each of the 22 years of data the seasonal pattern is very
strong. Table 4.3.1 shows the final ratios for males and Graph 4.3.1
provides a visual representation. The results for females are considered
in subsequent paragraphs.
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Table 4.3.1 Males – Seasonal Incidence Patterns
Ratio of Actual/Expected for Month to Full Year
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1980 1.38 1.41 1.31 1.29 1.37 1.12 1.02 0.94 0.61 0.64 0.48 0.54
1981 0.78 1.18 1.06 1.28 1.12 0.95 1.07 1.03 0.76 0.81 0.76 0.78
1982 1.32 1.05 1.12 1.06 1.16 1.17 1.07 1.15 0.77 0.79 0.64 0.60
1983 1.34 1.17 1.36 0.97 1.04 1.06 0.76 1.09 0.97 0.75 0.91 0.60
1984 1.23 1.11 0.99 1.30 1.05 0.83 1.14 0.84 1.01 0.88 0.59 0.71
1985 1.12 1.14 1.11 1.09 1.01 0.93 0.91 0.86 0.96 1.00 0.81 0.84
1986 1.22 1.43 1.22 1.15 1.15 0.91 0.86 0.90 1.01 0.74 0.72 0.74
1987 1.09 1.21 1.27 1.17 1.02 1.07 0.98 0.95 0.81 0.86 0.79 0.66
1988 0.89 1.30 1.23 1.22 1.03 0.90 0.90 0.88 0.94 0.84 0.68 0.68
1989 1.17 1.07 1.20 0.90 1.08 1.07 1.06 0.96 0.94 0.87 0.82 0.65
1990 1.28 1.08 1.12 1.12 1.15 0.98 1.05 0.97 0.95 0.86 0.77 0.49
1991 1.30 1.17 1.10 1.12 1.02 0.99 0.98 0.90 0.88 0.83 0.83 0.62
1992 0.64 1.18 1.12 1.10 1.00 1.03 1.07 0.90 0.87 0.93 0.76 0.85
1993 1.20 1.11 1.12 1.10 1.08 1.04 0.98 0.96 0.96 0.80 0.72 0.64
1994 0.91 1.07 1.19 0.91 0.98 1.00 0.87 0.91 0.96 0.78 0.84 0.82
1995 0.81 0.96 1.16 1.06 0.95 0.99 0.92 1.00 0.91 0.88 0.85 0.86
1996 0.81 1.26 1.16 1.05 1.10 0.94 0.96 0.87 0.94 0.87 0.82 0.83
1997 1.22 1.20 1.09 1.07 0.99 0.99 0.98 0.94 0.90 0.75 0.73 0.65
1998 0.89 1.14 1.00 1.07 0.99 1.04 1.09 1.00 0.93 0.92 0.77 0.76
1999 0.42 1.17 0.91 1.17 1.06 1.07 1.11 1.12 1.11 0.97 0.84 0.75
2000 0.52 1.10 1.01 1.07 1.15 0.99 1.01 1.10 1.09 0.98 0.81 0.76
2001 0.63 1.22 0.93 1.16 1.03 1.16 1.06 0.88 0.94 0.88 0.75 0.59
Mean 1.01 1.17 1.13 1.11 1.07 1.01 0.99 0.96 0.92 0.85 0.76 0.70
Std Dev 0.29 0.11 0.12 0.11 0.09 0.08 0.09 0.09 0.11 0.09 0.10 0.11
Co Var. 0.29 0.10 0.10 0.10 0.09 0.08 0.09 0.09 0.12 0.10 0.13 0.15
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Graph 4.3.1 Males - Seasonal Incidence Patterns
Ratio of Actual/Expected for Month to Full Year
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(1) The heavy line is the mean of all years.
(2) This graph shows the results for each of the years 1980 to 2001. The
intention is to provide a visual picture of the overall pattern of the 22 years.
The visual pattern shows strong consistency across all years. The
coefficient of variation is quite low except for the month of January.
And, in most cases, each year lies within plus or minus one standard
deviation.
A model of the seasonal variation has been fitted using linear regression
and the parameters and resulting seasonal ratios are shown in Table
4.3.2. The seasonal ratios are the ratio of Actual/Expected for the
particular month to Actual/Expected for the full year. The table also
indicates which months are significantly different, at the 95% level,
from a value of 1.0 which would indicate no seasonality.
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Table 4.3.2 Incidence Seasonal Model Parameters – Males [Month
defined by date of end of deferment period]
Month Month
Delta
Seasonal
Ratio
Significantly
Different
from 1.0 at
95% level
Intercept 0.734
Jan 0.314 1.048 NO
Feb 0.484 1.218 YES
Mar 0.439 1.173 YES
Apr 0.426 1.160 YES
May 0.381 1.115 NO
Jun 0.321 1.055 NO
Jul 0.305 1.039 NO
Aug 0.272 1.006 NO
Sep 0.224 0.958 NO
Oct 0.149 0.883 NO
Nov 0.057 0.791 YES
Dec 0.000 0.734 YES
The model exhibits adequate goodness of fit with a p-value < 0.0001
and an adjusted R2 of 0.543 with 252 degrees of freedom. Graph 4.3.2
shows the fitted model ratios.
Graph 4.3.2 Incidence Seasonal Model Ratios - Males
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There is clear evidence of a statistically significant seasonal pattern.
This data is for all males without distinction by any other
characteristics. Before considering the reasons for such a strong
seasonal variation the impact of the other major characteristics will be
examined. Table 4.3.3 shows the mean and coefficient of variation for
various other major characteristics.
Table 4.3.3 Seasonal Variation by Characteristic
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Females Mean 0.91 1.08 1.18 1.07 1.03 1.05 0.99 1.02 0.92 0.86 0.79 0.70
C o V 0.36 0.27 0.28 0.21 0.22 0.13 0.15 0.20 0.28 0.22 0.27 0.25
Males A Mean 1.02 1.06 1.05 1.10 1.04 0.94 0.96 0.97 0.94 0.89 0.81 0.70
C o V 0.29 0.18 0.17 0.17 0.17 0.14 0.15 0.12 0.17 0.18 0.20 0.19
Males B Mean 0.98 1.07 1.08 0.99 1.09 0.96 0.95 0.88 0.83 0.86 0.73 0.63
C o V 0.49 0.46 0.62 0.39 0.46 0.40 0.50 0.47 0.40 0.41 0.37 0.49
Males C Mean 0.97 1.09 1.27 1.01 1.05 1.01 0.94 0.89 0.92 0.78 0.77 0.80
C o V 0.42 0.26 0.67 0.27 0.29 0.24 0.34 0.28 0.25 0.24 0.32 0.65
Males D Mean 1.06 1.25 1.22 1.10 1.07 1.01 1.09 0.94 0.87 0.81 0.73 0.70
C o V 0.37 0.15 0.25 0.18 0.19 0.20 0.26 0.15 0.19 0.31 0.19 0.27
Males Mean 0.96 1.22 1.21 1.11 1.08 1.03 1.05 0.95 0.88 0.83 0.73 0.74
14 days C o V 0.43 0.12 0.17 0.11 0.15 0.14 0.14 0.12 0.17 0.13 0.20 0.19
Males Mean 1.14 1.08 1.08 1.07 1.03 0.99 0.91 0.97 1.00 0.89 0.87 0.58
1 month C o V 0.21 0.21 0.23 0.11 0.13 0.09 0.22 0.14 0.15 0.11 0.13 0.46
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Graph 4.3.3 Seasonal Variation by Characteristic
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While the coefficients of variation grow larger as the volume of data
diminishes in each group, the general pattern shows no sign of being
materially disrupted. All groupings show the same basic trend. Higher
incidence rates in the early part of the year followed by a definite decline
to the lowest point in December. The flattest pattern occurs for males,
occupation class A, but even there the pattern can be seen.
4.3.2 Date of Disability as Incidence Month
The analysis of this data follows the identical process to that described
in section 4.3.1 except that it is the date of disablement rather than the
date of the end of the deferment period which determines the month of
incidence.
The resulting model is as follows. Table 4.3.4 shows the seasonal ratios
for this definition of incidence month together with those for incidence
month defined as end of deferment period. The table also indicates
which months are significantly different, at the 95% level, from a value
of 1.0 which would indicate no seasonality.
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Table 4.3.4 Incidence Seasonal Model Parameters – Males [Month
defined by date of disablement]
Month Seasonal
Ratio
Significantly
Different
from 1.0 at
95% level
Seasonal
Ratio
[Month =
End
Deferment]
Jan 1.164 YES 1.048
Feb 1.160 YES 1.218
Mar 1.150 YES 1.173
Apr 1.101 NO 1.160
May 1.069 NO 1.115
Jun 0.995 NO 1.055
Jul 1.031 NO 1.039
Aug 0.980 NO 1.006
Sep 0.914 YES 0.958
Oct 0.857 YES 0.883
Nov 0.814 YES 0.791
Dec 0.888 NO 0.734
The model exhibits acceptable goodness of fit with a p-value < 0.0001
and an adjusted R2 of 0.424 with 252 degrees of freedom. As for
seasonality measured by the date of the end of the deferment period
these results show statistically significant seasonality.
Given the preponderance of data at deferment periods of 2 weeks and 1
month the significant months are 1 month earlier than when month is
defined by date of end of deferment period.
Graph 4.3.4 compares the fitted model ratios for incidence month
defined by end of the deferment period with those for incidence month
defined by date of disablement.
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Graph 4.3.4 Comparison of Incidence Seasonal Model Ratios by
Incidence Month Definitions
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These models show exactly the relationship expected given the average
deferment period of between 2 weeks and one month for Australian
disability business. The implications are discussed in Section 4.3.4.
4.3.3 General Population Health Seasonality
Medicare Australia is the government body which provides health
insurance for medical services i.e. excluding hospitalisation, for all
Australians. Medical insurance by other institutions is effectively illegal.
It is, therefore, an obvious source of data on general population health
seasonality. However, there are some limitations on the data which is
available.
 It excludes medical services provided in public hospitals.
 It determines month of incidence according to month of
processing by Medicare not the month in which the service was
delivered.
 Data was only available for the years 1993/94 and subsequently
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Notwithstanding these limitations this is the only significant and
reliable source of data on the seasonal nature of health among
Australians.
While the data used month of processing rather than month of service
delivery, Medicare does publish average lags between service delivery
and processing. This information was used to transform the data from
month of processing to estimated month of service delivery as follows.
Medicare pays either the provider of the medical service (“bulkbilling”)
or the patient (“cash”, “electronic”, etc). The data on lag between service
delivery and processing provides information differentiated according to
the type of payment. The proportion of services paid by each method is
available by age band and gender. All these factors were taken into
account in the transformation from month of processing to month of
service delivery.
The approach used to develop the seasonal model was similar to that
described in section 4.3.1. For each month of service delivery the
number of services per head of population was calculated. The ratio of
each month’s services per head to the services per head for the whole of
the calendar year was then derived. These ratios were then used as the
observed data from which the model parameters were determined.
Data for the calendar years 1994 to 2001 was used as the basis for
building the model.
The resulting model is shown in Table 4.3.5 which also shows the
disability business parameters for incidence month defined as month of
disablement.
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Table 4.3.5 Medicare Seasonal Model Parameters – Males
Month Seasonal
Ratio
Disability
Business
Seasonal
Ratio [Month
= Date of
Disablement]
Jan 0.976 1.164
Feb 0.993 1.160
Mar 1.031 1.150
Apr 1.035 1.101
May 1.016 1.069
Jun 0.999 0.995
Jul 1.011 1.031
Aug 1.009 0.980
Sep 0.987 0.914
Oct 0.978 0.857
Nov 0.981 0.814
Dec 0.983 0.888
The model exhibits acceptable goodness of fit with a p-value < 0.0001
and an adjusted R2 of 0.557 with 84 degrees of freedom. No month
shows statistically significant differences from 1.0, i.e. there is no
evidence of seasonality in the Medicare data.
Graph 4.3.5 Comparison of Incidence Seasonal Ratios for Disability
Business and Medicare Services
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The difference between the two seasonal patterns is dramatic. The
Medicare data shows very little seasonal influence and there is no
evidence of statistically significant seasonality. On the other hand the
disability business, as has already been noted, has very material
seasonal variation which is statistically significant. This analysis adds
one more piece of evidence to the hypothesis developed in Section 1.5,
i.e. that disability claims owe much more to “state of mind” than to
“state of body”.
4.3.4 Overall Incidence Seasonality Conclusions
These models of the seasonal ratios will be used as the pattern for
discussion. Incidence rates for disability peak in February – measured
according to the end of the deferment period - and then decline almost
uniformly over the remainder of the year, reaching their low point in
December. There is no increase during the winter months, although the
otherwise uniform rate of decrease does show a slight slowing.
When measured by the date of sickness a very similar pattern emerges
but moved earlier by around one month or a little more. This is
consistent with the vast majority of the data in all years being
represented by deferment periods of 2 weeks and 1 month.
Bearing in mind the discussion in Section 1.5 we might postulate that a
relevant name for this seasonal pattern is the “Christmas Effect”. As the
calendar year draws to a close and the Christmas and, in Australia, the
summer holidays approach those whose actual physiological condition
will allow do not claim on their disability insurance. To do so would be
to suffer a reduction in income, a potential battery of medical tests to
prove their claim and a fear of intrusive insurance company claim
assessors interfering in their Christmas holidays. Once January has
passed all these issues drop away and claim season is upon us.
The data in respect to seasonality when measured by date of
disablement is consistent with this argument. The decision to claim or
not to claim is dependant on becoming disabled and then remaining
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disabled until the end of the deferment period. Both must be present.
Since we have no data on those disablements which occur but do not
last until the end of the deferment period it is not possible to consider
the seasonality of the two conditions leading to a claim independently
from each other.
For companies examining their experience on a regular basis such a
seasonal pattern must be included if the signals from the experience are
to be properly interpreted. While the limited volume of data in an
individual company will lead to a lot of noise, the general pattern should
be remembered when asserting, for example, that “the December
quarter has shown an improvement in experience”.
As was noted above, the comparison between the seasonality of
disability business measured by date of disablement and the
seasonality of the general population measured by Medicare data shows
material differences. The disability business data is derived only from
disabilities which last to the end of the deferment period and the
Medicare data is not a complete measure of population health. It is also
true that much population ill-health would not lead to “disablement”.
However, the differences between the two are sufficiently large, and
statistically significant, to conclude that the seasonality of disability
business is driven, at least in part, by issues other than physiology.
“State of mind” is clearly a material part of the experience.
4.4 Broader Characteristics
In section 4.2 the characteristics gender, occupation, deferment, age,
smoking status and initial selection were examined. Data is available on
eight other characteristics – benefit amount, disability definition, expiry
age, benefit period, benefit type, contract type, no claim bonus and
AIDS exclusion.
This gives a total of fourteen characteristics relevant for claim incidence.
As has already been shown in section 4.2, there is material influence on
claim incidence rates by combinations of these characteristics. In
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section 4.4.1 the eight other characteristics are analysed individually
with the impact of gender, occupation and deferment being combined
when relevant. And in section 4.4.2 the combination of twelve of these
characteristics is analysed using generalised linear modelling
techniques.
4.4.1 Other Characteristics – Single Dimensional Analysis
4.4.1.1 Benefit Amount
Benefit amount has been analysed in two ways. Firstly, the
actual/expected comparison has been performed with claims measured
by benefit amount. These analyses are compared with the
corresponding ones measured by claim numbers. Secondly, the
experience by various benefit amount bands has been analysed.
Actual/Expected Measured by Amount vs Numbers
In comparing the analysis by amount versus by numbers it is important
to note that the figures shown for actual/expected for numbers are
slightly different to those shown in section 4.2. In that section the
measurement is by numbers adjusted by the per cent of benefit paid at
commencement of claim. In this section both the figures measured by
amount and those measured by number do not have any such
adjustment. While this gives rise to a small difference between this
section and the earlier one the comparison between amount and
numbers is not affected.
Table 4.4.1.1 shows the comparison for males and table 4.4.1.2 shows
it for females. Graph 4.4.1.1 shows the ratios for males and females.
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Table 4.4.1.1 Comparison of Actual/Expected Measured by Amount and
by Numbers – Males
Amount Numbers Ratio
1980 1.84 1.41 1.30
1981 1.68 1.65 1.02
1982 1.45 1.40 1.04
1983 1.34 1.24 1.08
1984 1.19 1.07 1.11
1985 1.14 1.09 1.05
1986 1.11 0.96 1.16
1987 1.18 1.09 1.08
1988 0.98 0.95 1.03
1989 0.88 0.92 0.96
1990 1.25 0.89 1.40
1991 0.91 0.91 1.00
1992 1.13 0.96 1.18
1993 1.02 1.01 1.01
1994 1.09 1.07 1.02
1995 1.19 1.12 1.06
1996 1.12 1.07 1.05
1997 1.15 1.09 1.06
1998 1.01 0.95 1.06
1999 0.95 0.92 1.03
2000 1.00 0.94 1.06
2001 0.91 0.88 1.03
Mean 1.05
StdDev 0.05
CoV 0.05
T Test 0.35
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Table 4.4.1.2 Comparison of Actual/Expected Measured by Amount and
by Numbers – Females
Amount Numbers Ratio
1980 2.89 2.03 1.42
1981 2.75 2.46 1.12
1982 2.02 1.85 1.09
1983 1.67 1.45 1.15
1984 1.47 1.32 1.11
1985 1.53 1.47 1.04
1986 1.19 1.16 1.03
1987 1.27 1.19 1.07
1988 1.17 1.09 1.07
1989 0.88 0.93 0.95
1990 1.29 0.84 1.54
1991 0.96 0.84 1.14
1992 1.08 0.91 1.19
1993 1.02 1.02 1.00
1994 0.96 0.97 0.99
1995 1.12 1.07 1.05
1996 1.03 1.01 1.02
1997 1.07 1.04 1.03
1998 0.86 0.83 1.04
1999 0.85 0.80 1.06
2000 0.81 0.79 1.03
2001 0.77 0.72 1.07
Mean 1.05
StdDev 0.06
CoV 0.06
T Test 0.40
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Graph 4.4.1.1 Ratios of Actual/Expected Measured by Amount and by
Numbers
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These two tables and the graphs demonstrate that the difference in
actual/expected when measured by amount and by numbers is of the
order of 5% with little variation especially after 1992. The T Tests show
no significant difference. There is very little difference in the ratios
between males and females. The two years with extreme ratios – 1980
and 1990 – already have queries over the amount data. 1980 due to the
paucity of data and 1990 because the average benefit amount is
significantly out of line with the two years each side of it. It is likely that
these two observations do not represent reliable measures of the relative
experience by amount and by number. The means, standard deviations
and T Tests in the tables exclude these two years.
Not only is there little difference over time there is no strong evidence of
differences in the ratio of actual/expected measured by amount and
numbers by occupation class. Table 4.4.1.3 shows the ratios of amount
to numbers by occupation class for males. Given the scarce data prior
to 1986 for occupation class B, only years after 1985 have been
included in the calculation of the means, standard deviations and T
Tests As in the earlier measures 1990 has also been excluded. Graph
4.4.1.2 shows the graphical representation of this data for all years.
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Table 4.4.1.3 Ratios of Actual/Expected Measured by Amount and by
Numbers by Occupation Class - Males
A B C D
1980 1.08 0.89 1.17
1981 0.98 1.23 1.25 1.09
1982 1.05 1.16 1.02 1.04
1983 1.09 1.00 1.10 1.13
1984 1.15 1.20 1.05 1.04
1985 1.04 1.09 1.06 1.07
1986 1.12 1.36 1.21 1.16
1987 1.14 1.01 1.03 1.17
1988 1.06 1.03 1.04 1.08
1989 0.95 0.96 0.93 1.03
1990 1.10 1.19 1.08 1.69
1991 1.09 1.23 1.12 0.78
1992 1.11 1.23 1.26 1.14
1993 0.99 1.00 1.02 1.07
1994 0.98 0.99 1.03 1.09
1995 1.05 0.98 1.04 1.10
1996 1.01 1.00 1.03 1.10
1997 1.01 1.02 1.05 1.12
1998 1.03 0.95 1.06 1.12
1999 1.01 0.99 1.02 1.08
2000 1.03 1.05 1.08 1.13
2001 1.04 1.00 1.05 1.09
Mean 1.04 1.07 1.07 1.08
StdDev 0.05 0.11 0.08 0.08
CoV 0.05 0.11 0.08 0.07
T Test 0.39 0.80 0.22 0.24
Graph 4.4.1.2 Ratios of Actual/Expected Measured by Amount and by
Numbers by Occupation Class – Males
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Actual/Expected Measured by Amount Bands
In this section experience is measured according to amount bands. The
amount bands are the benefit per month. All benefit amounts have been
inflation adjusted by multiplying the original benefit amount by the
ratio of average weekly earnings in 2001 to the average weekly earnings
for the year of the original data. Average weekly earnings has been
differentiated by gender.
The analysis is presented by showing the ratio of experience in each
amount band to that for amount band $2000-$3999 per month for each
year. This amount band was chosen as the comparator as it is the band
in which the average benefit amount, adjusted for inflation, lies in every
year. Tables 4.4.1.4 and 4.4.1.5 show the results for males and females
respectively. Graph 4.4.1.3 shows the results for males. The female data
is too scarce to justify a graphical representation.
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Table 4.4.1.4 Experience by Amount Band – Males
Ratio of Actual/Expected to that for Amount Band $2000-$3999
$0 -
$1999
$4000 -
$5999
$6000 -
$9999
$10000
-
$14999
$15000+
1980 0.44 1.05 1.04 1.38 0.00
1981 0.64 1.18 0.72 1.02 0.00
1982 0.82 1.07 1.24 2.20 0.00
1983 0.74 1.12 1.32 1.81 0.00
1984 0.87 1.30 1.86 1.58 6.06
1985 0.92 1.23 1.46 1.08 0.00
1986 0.67 0.92 1.01 1.14 1.81
1987 0.87 1.26 1.13 1.74 1.42
1988 0.86 0.92 1.00 0.92 0.89
1989 1.10 1.06 1.28 0.96 1.33
1990 0.74 1.08 0.95 0.64 1.62
1991 0.75 1.07 1.07 1.01 0.10
1992 0.53 1.05 1.03 0.73 0.95
1993 0.91 0.95 1.19 0.77 0.64
1994 0.91 1.14 1.01 0.88 0.81
1995 0.86 1.08 1.00 1.22 1.67
1996 0.83 1.03 1.14 1.03 0.95
1997 0.81 1.09 1.00 1.13 0.87
1998 0.77 1.14 0.90 0.98 1.19
1999 0.87 1.01 0.94 1.13 0.98
2000 0.75 0.93 0.92 0.75 0.97
2001 0.80 0.86 0.79 0.73 1.06
Mean 0.79 1.07 1.09 1.13 1.06
Std Dev 0.14 0.11 0.24 0.40 1.26
CoV 0.18 0.11 0.22 0.35 1.19
T Test 0.00 0.39 0.34 0.24 0.41
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Graph 4.4.1.3 Experience by Amount Band – Males
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(1) Because of the paucity of data the band in excess of $15,000 per month has
been omitted from the graph.
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Table 4.4.1.5 Experience by Amount Band – Females
Ratio of Actual/Expected to that for Amount Band $2000-$3999
$0 -
$1999
$4000 -
$5999
$6000 -
$9999
$10000-
$14999 $15000+
1980 0.57 1.80 3.42 0.00 0.00
1981 0.50 0.25 0.89 3.97 0.00
1982 0.57 1.19 0.56 0.00 0.00
1983 0.56 1.51 0.00 128.16 0.00
1984 0.63 1.01 1.59 0.00 0.00
1985 1.12 1.98 2.62 0.00 0.00
1986 0.63 0.37 1.40 0.00 0.00
1987 0.84 0.65 1.38 0.00 0.00
1988 0.73 1.25 0.48 0.00 0.00
1989 0.88 0.85 0.55 1.26 0.00
1990 0.78 1.18 0.94 1.38 2.36
1991 0.63 1.05 1.48 0.88 0.00
1992 0.59 0.94 1.01 0.98 1.29
1993 1.06 1.06 0.96 1.16 0.00
1994 0.94 0.85 1.00 0.86 0.90
1995 0.89 1.07 0.93 1.24 1.53
1996 1.04 0.91 1.33 1.04 1.02
1997 1.03 1.08 1.18 1.27 0.40
1998 0.81 1.17 0.83 0.76 0.00
1999 0.94 1.03 1.23 1.80 1.14
2000 0.91 0.97 1.09 0.69 1.27
2001 0.92 0.98 1.17 2.32 0.67
Mean 0.82 1.05 1.18 6.72 0.48
Std Dev 0.12 0.38 0.71 27.14 0.68
CoV 0.15 0.37 0.60 4.04 1.42
T Test 0.00
The statistical analyses for amount bands $4,000 and above use all the
data even though it is almost entirely sparse. The amount band $0 -
$1999 only uses the non-sparse data. All of these analyses suffer from a
paucity of data in the higher amount bands. While they may be thought
to confirm the overall conclusion drawn from the comparison of
experience measured by number and amount, they do imply some
differences as amount increases. The lowest amount band shows
statistically significant lower claims incidence than other bands while
those above $4,000 per month show increasing incidence, though not
statistically significant, as the amount increases. However, the higher
amounts suffer from an almost universal sparseness of data. The
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majority of data falls into the lower two amount bands and it would be
reasonable to conclude that there is some evidence of deteriorating
experience as benefit amount increases.
4.4.1.2 Disability Definition
Section 3.7 noted that the vast majority of business falls into two
definitions – “inability to perform ones own occupation” or “inability to
perform one’s own occupation for the first two years of disability and
thereafter inability to perform any occupation for which the insured is
reasonably qualified by education, training or experience”. For
occupation class D there is also a material amount of business with an
“any occupation” definition. Hence, in this analysis only these three
definitions will be considered.
The data prior to 1987 has some missing cells and some unexplained
dramatic changes in the proportion of business in each definition. Also
the years after 1998 show a very major shift in the relative proportions
of business between “own occ” and “own occ 2”. Since these may be due
to changes in companies contributing or to errors in the coding of
definition only the years 1987 to 1998 have been included in the
calculation of means and other measures in all the tables in this
section. In this time period there are no scare data cells for males.
The approach is to express the data as the ratio of the actual/expected
for each definition to that for the “own occupation” definition. Tables
4.4.1.6 and 4.4.1.7 and graphs 4.4.1.4 and 4.4.1.5 show the results.
Disability Income Insurance
107
Table 4.4.1.6 Experience by Definition – Males
Ratio of Actual/Expected to that for Definition “Own Occ”
Own
Occ 2
Any Occ
1980 1.34 1.39
1981 1.24 0.31
1982 0.98 0.99
1983 1.02 0.98
1984 0.94 1.22
1985 1.08 1.13
1986 0.84 0.91
1987 1.10 0.84
1988 1.09 0.97
1989 1.35 0.91
1990 1.16 1.05
1991 1.11 1.04
1992 1.19 1.09
1993 0.95 1.04
1994 1.07 0.90
1995 0.94 0.93
1996 0.93 0.79
1997 0.91 0.68
1998 1.02 0.72
1999 0.26 0.60
2000 0.89 0.81
2001 1.01 0.90
Mean 1.07 0.91
Std Dev 0.13 0.13
CoV 0.12 0.15
T Test 0.27 0.00
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Table 4.4.1.7 Experience by Definition – Females
Ratio of Actual/Expected to that for Definition “Own Occ”
Own
Occ 2 Any Occ
1980 1.66 0.00
1981 1.14 0.00
1982 1.32 0.00
1983 1.39 0.43
1984 0.93 1.13
1985 1.80 2.34
1986 0.63 1.26
1987 0.76 1.05
1988 0.91 0.87
1989 1.36 0.90
1990 1.12 1.43
1991 1.09 0.79
1992 1.15 0.99
1993 1.05 1.15
1994 1.01 0.98
1995 1.07 1.10
1996 0.99 1.07
1997 1.01 0.88
1998 1.28 0.68
1999 0.24 0.49
2000 0.91 0.63
2001 1.06 0.83
Mean 1.07 0.99
Std Dev 0.16 0.19
CoV 0.15 0.20
T Test 0.44 0.50
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Graph 4.4.1.4 Experience by Definition – Males
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Graph 4.4.1.5 Experience by Definition – Females
Ratio of Actual/Expected to that for Definition “Own Occ”
0.00
0.50
1.00
1.50
2.00
2.50
19
80
19
81
19
82
19
83
19
84
19
85
19
86
19
87
19
88
19
89
19
90
19
91
19
92
19
93
19
94
19
95
19
96
19
97
19
98
19
99
20
00
20
01
Own Occ 2
Any Occ
This analysis shows the expected lower claim incidence for “any
occupation” but it also shows a slightly higher, but not statistically
significant, incidence for “own occupation 2 years”. Since the difference
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between this definition and a pure “own occupation” will only become
relevant when a claim reaches duration two years it is not unreasonable
to assert that the observed difference is not due to the actual definition
but to other characteristics or simply statistical variation. In addition
the data shows material volatility. The female results for “any occ” are
seriously compromised by the very small volume of data.
In the analyses above the “any occupation” definition is concentrated in
occupation class D. For class B there is no “any occupation” business
and for classes A and C the proportion is less than 2% except for the
earlier years. Consequently in the following comparison by occupation
class, occupations A, B and C compare only “own occupation” and “own
occupation 2”. For class D “any occupation” is added. Table 4.4.1.8
shows the comparison of the first two definitions by occupation class
and table 4.4.1.9 shows the comparison of all three for occupation class
D.
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Table 4.4.1.8 Experience by Definition by Occupation Class – Males
Ratio of Actual/Expected “Own Occupation 2” vs “Own Occupation”
A B C D
1980 1.89 0.75
1981 1.13 2.58 1.04
1982 0.71 0.88 1.91 1.64
1983 1.11 1.14 1.69 0.98
1984 1.19 2.58 1.38 1.09
1985 1.16 1.16 1.30
1986 1.27 2.35 0.97 1.14
1987 1.30 3.81 1.07 0.93
1988 1.13 1.56 1.18 0.70
1989 0.93 2.23 1.67 1.16
1990 1.48 1.57 0.97 0.70
1991 1.31 1.83 0.90 1.05
1992 1.38 2.04 1.04 1.08
1993 1.03 1.31 0.93 0.79
1994 1.12 1.41 1.14 1.02
1995 1.26 1.06 0.79 1.04
1996 1.16 1.29 0.81 1.05
1997 1.02 1.12 0.90 0.85
1998 2.47 1.01 0.85 0.74
1999 0.01 0.80 0.29 0.06
2000 0.27 0.94 0.84 0.76
2001 0.90 1.27 0.92 0.95
Mean 1.13 1.69 1.02 0.93
Std Dev 0.40 0.77 0.24 0.16
CoV 0.31 0.46 0.24 0.18
T Test 0.01 0.00 0.80 0.21
Occupation class A has a statistically significant higher incidence for
“own occ 2”. This may well be explained by the “better” risks being
offered the “own occ” definition while the “poorer” risks are only offered
the “own occ 2 definition. While class B has large volatility it shows the
same relativity. Neither occupation classes C or D show any significant
difference even though class D suggests a better experience.
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Table 4.4.1.9 Experience by Definition – Males Occupation Class D
Ratio of Actual/Expected to that of “Own Occupation”
Own
Occ 2 Any Occ
1980 0.75 0.00
1981 1.04 0.28
1982 1.64 1.12
1983 0.98 0.92
1984 1.09 1.13
1985 1.30 1.12
1986 1.14 0.87
1987 0.93 0.80
1988 0.70 0.87
1989 1.16 1.21
1990 0.70 0.93
1991 1.05 1.04
1992 1.08 1.10
1993 0.79 0.95
1994 1.02 0.91
1995 1.04 0.97
1996 1.05 0.86
1997 0.85 0.65
1998 0.74 0.62
1999 0.06 0.59
2000 0.76 0.81
2001 0.95 0.91
Mean 0.93 0.91
Std Dev 0.16 0.17
CoV 0.18 0.19
T Test 0.21 0.07
As expected “any occ” shows a statistically significant lower incidence.
The T Test results show evidence of statistical significance and the
overall findings are generally what would have been expected. The real
issue for definition is whether the claim termination experience at
duration 2 is materially better for “own occupation 2” than for “own
occupation”. This issue is considered in chapter 5.
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4.4.1.3 Expiry Age
Table 4.4.1.10 shows the actual/expected for expiry ages 55 to 59, 60 to
64 and 65. While other expiry ages exist the volume of data is very
small and they have been omitted from this analysis. While the table
shows results from 1980 the calculation of means, etc. excludes data
prior to 1983 due to its sparseness.
Table 4.4.1.10 Actual/Expected by Expiry Age
Males Females
55 - 59 60 - 64 65 55 - 59 60 - 64 65
1980 1.28 1.45 1.95 2.01
1981 1.41 1.78 2.23 2.58
1982 1.46 1.35 1.86 1.84
1983 1.49 1.18 1.24 1.65 1.31
1984 0.49 1.18 0.99 1.40 1.24
1985 1.18 1.09 1.04 1.01 1.32 1.50
1986 0.93 0.81 0.99 1.17 1.03 1.16
1987 0.97 1.05 1.07 0.86 1.10 1.21
1988 0.63 0.87 0.97 0.59 1.16 1.03
1989 0.37 0.76 0.98 0.38 0.65 1.17
1990 0.86 0.82 0.86 0.81 0.80 0.83
1991 0.85 0.74 0.94 0.75 0.64 0.89
1992 0.84 0.80 0.99 0.88 0.71 0.99
1993 1.20 0.87 1.00 1.06 0.94 1.01
1994 1.02 0.88 1.09 0.93 0.84 0.98
1995 1.17 0.97 1.13 1.06 0.88 1.11
1996 1.13 0.81 1.10 1.08 0.80 1.05
1997 1.13 0.94 1.08 0.97 0.98 1.02
1998 1.00 0.74 0.96 0.56 0.63 0.84
1999 0.92 0.73 0.93 1.03 0.65 0.80
2000 1.09 0.86 0.90 0.60 0.75 0.74
2001 0.55 0.83 0.81 0.71 0.61 0.66
Mean 0.94 0.89 1.00 0.85 0.92 1.03
Std Dev 0.28 0.14 0.10 0.22 0.29 0.21
CoV 0.30 0.16 0.10 0.26 0.32 0.20
The vast majority of the data is in the expiry age categories 60-64 and
65. While there is material volatility in the data there is some evidence
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of worse experience for expiry age 65 then for earlier expiry ages. To
further analyse this, the ratio of actual/expected for expiry age 65 to
expiry ages 60-64 has been extracted. These results are shown in Table
4.4.1.11 which shows the ratios for all males and for each Occupation
class.
Table 4.4.1.11 Ratio of Male Actual/Expected for Expiry Age 65 to
Expiry Ages 60-64
Total A B C D
1983 1.05 0.91 1.54 1.55 1.07
1984 0.84 0.92 0.88 1.21 1.05
1985 0.95 1.02 0.89 1.19 0.98
1986 1.22 1.15 1.98 1.65 1.13
1987 1.02 1.20 1.53 0.90 0.96
1988 1.11 1.16 1.39 1.02 1.12
1989 1.29 1.24 1.80 1.21 1.50
1990 1.05 1.03 1.96 0.93 1.05
1991 1.27 1.38 1.93 1.26 1.01
1992 1.24 1.48 1.77 1.16 1.10
1993 1.15 1.34 1.41 1.25 0.93
1994 1.24 1.25 1.54 1.30 1.08
1995 1.16 1.28 1.26 1.16 1.08
1996 1.36 1.22 1.70 1.69 1.11
1997 1.15 1.33 1.19 1.13 1.02
1998 1.30 1.53 1.40 1.27 1.21
1999 1.27 1.25 1.19 1.13 1.59
2000 1.05 1.15 1.35 1.09 0.86
2001 0.98 0.95 1.10 1.08 0.87
Mean 1.14 1.20 1.46 1.22 1.09
Std Dev 0.14 0.19 0.34 0.21 0.18
CoV 0.12 0.15 0.23 0.17 0.17
T Test 0.01 0.00 0.00 0.00 0.32
The results are shown graphically in Graph 4.4.1.6.
Disability Income Insurance
115
Graph 4.4.1.6 Ratio of Male Actual/Expected for Expiry Age 65 to Expiry
Ages 60-64 by Occupation
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Except for class D there are statistically significant differences between
the experience for expiry age 65 and that for expiry ages 60-64. The
difference appears to have remained relatively stable over the period. In
addition there is evidence that the level of this worse experience is
greater for occupation classes A and C than for occupation class D.
Occupation class B has even worse relative experience although the
much smaller volume of data for this class should be borne in mind.
4.4.1.4 Contract Type
As Section 3.12 demonstrated there have been very material changes in
the types of contracts sold over the period. It is only in the late eighties
where there was reasonable data for each contract type. As a result the
analysis carried out here must be interpreted against that background.
Table 4.4.1.12 shows the actual/expected for each of the four contract
types.
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Table 4.4.1.12 Actual/Expected by Contract Type - Males
Level Premiums Stepped Premiums
G'Teed NonG'teed G'Teed
Non
G'teed
1980 1.39 0.68 1.88
1981 1.72 1.49 1.67
1982 1.20 1.40 1.48 1.47
1983 1.03 1.24 1.31 1.29
1984 1.21 1.12 1.33 0.94
1985 0.95 1.07 1.18 1.05
1986 0.84 0.88 0.95 0.96
1987 0.88 0.93 0.95 1.12
1988 0.83 0.87 0.92 0.95
1989 0.90 0.77 0.88 0.92
1990 0.81 0.75 0.84 0.88
1991 0.71 0.73 0.89 0.93
1992 0.52 0.93 0.83 0.97
1993 1.02 0.88 0.98 0.99
1994 1.04 0.98 0.91 1.07
1995 0.93 1.05 1.04 1.12
1996 0.66 0.89 0.88 1.11
1997 0.48 1.03 0.75 1.11
1998 0.05 0.95 0.49 0.94
1999 1.16 0.80 4.83 0.91
2000 2.34 1.07 6.91 0.85
2001 0.59 0.87 3.52 0.80
To understand the relative differences in experience Table 4.4.1.13
shows the ratios of actual/expected for each contract type to that of
Non-guaranteed Stepped Premiums for each year. Only years where the
data for a particular contract type was not “sparse” are shown.
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Table 4.4.1.13 Ratio of Actual/Expected for each Type to that of Non
G’teed Stepped Premiums - Males
Level Premiums
Stepped
Premium
G'Teed Non G'teed G'Teed
1980 0.74
1981 1.03
1982 0.82
1983 0.80
1984 1.29 1.19
1985 0.90 1.02
1986 0.88 0.92 0.99
1987 0.79 0.83 0.85
1988 0.87 0.92 0.97
1989 0.98 0.84 0.96
1990 0.92 0.85 0.95
1991 0.76 0.78 0.96
1992 0.54 0.96 0.86
1993 1.03 0.89 0.99
1994 0.97 0.92 0.85
1995 0.83 0.94 0.93
1996 0.59 0.80 0.79
1997 0.43 0.93 0.68
1998 0.05 1.01 0.52
1999 0.88
2000 1.26
2001 1.09
Mean 0.74 0.89 0.87
Std Dev 0.27 0.07 0.14
CoV 0.37 0.07 0.16
T Test 0.00 0.01 0.01
There is some indication that Non G’teed Stepped Premiums have the
worst experience and that G’teed Level Premiums have the best. All
statistical measures cover only the years 1986 to 1998 when the data is
not “sparse” for each contract type. The differences between Non G’teed
Stepped Premium and each other contract type are statistically
significant. They each have better experience than Non G’teed Stepped
Premium. The graphical representation for the same period is shown in
Graph 4.4.1.7.
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Graph 4.4.1.7 Ratio of Actual/Expected for each Type to that of Non
G’teed Stepped Premiums – Males
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While the differences in experience by contract type are significant, the
reality is that the predominant type is now non g’teed stepped and any
differences in experience are not likely to be relevant in the immediate
future. The female experience is not shown as the data is mostly spares.
However, the indicative results are very similar to those for males.
4.4.1.5 Benefit Period
The major categories of benefit period are 2 and 5 years and policy
expiry. There is almost no data for benefit periods greater than 6 years
and very little with 1 year or lifetime benefit periods. The
actual/expected experience is shown in table 4.4.1.14
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Table 4.4.1.14 Actual/Expected by Benefit Period- Males
Males
1 year 2 years 5 years Expiry Lifetime
1980 1.41 1.10 1.04 1.76
1981 3.37 2.07 1.37 1.45
1982 1.85 1.43 1.11 1.36
1983 1.35 1.37 1.16 1.10
1984 0.87 1.01 0.93 1.13
1985 0.99 1.11 1.04 0.99
1986 0.96 0.95 0.89 0.91
1987 0.89 1.08 1.30 0.95
1988 0.61 0.96 1.08 0.82
1989 0.86 0.95 0.81 0.80 0.68
1990 0.95 0.87 0.88 0.80
1991 0.80 0.91 0.96 0.87 1.10
1992 0.97 0.93 0.94 0.95 1.28
1993 0.79 0.96 1.08 0.96 1.05
1994 1.17 1.03 1.11 1.03 1.05
1995 1.96 1.03 1.12 1.13 0.91
1996 1.44 1.02 1.09 1.13 0.85
1997 1.13 1.01 1.08 1.15 1.30
1998 0.71 0.88 0.89 1.07 1.21
1999 0.73 0.87 0.88 0.99 0.97
2000 0.43 0.88 0.93 0.99 1.18
2001 0.43 0.84 0.87 0.84 0.91
Since benefit period to policy expiry is the dominant benefit period in
the data the relative actual/expected for benefit periods 2 and 5 years to
that for policy expiry is shown in the subsequent analysis. Table
4.4.1.15 shows the results. The statistical measures cover only the
period 1986 to 2001.
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Table 4.4.1.15 Ratio of Actual/Expected for each Benefit Period to that
of Benefits to Policy Expiry – Males
2 years 5 years
1980 0.63 0.59
1981 1.43 0.94
1982 1.05 0.82
1983 1.25 1.05
1984 0.89 0.82
1985 1.12 1.05
1986 1.04 0.98
1987 1.14 1.37
1988 1.17 1.32
1989 1.19 1.01
1990 1.09 1.10
1991 1.05 1.10
1992 0.98 0.99
1993 1.00 1.13
1994 1.00 1.08
1995 0.91 0.99
1996 0.90 0.96
1997 0.88 0.94
1998 0.82 0.83
1999 0.88 0.89
2000 0.89 0.94
2001 1.00 1.04
Mean 1.01 1.04
Std Dev 0.12 0.14
CoV 0.12 0.14
T Test 0.95 0.47
There is no evidence of any differences between incidence experience by
benefit period. This is not unexpected. Any differences in the experience
would be anticipated to be found in the claim termination rates. This is
examined in Section 5. The female experience is not shown but the
indicative results are very similar to those for males.
4.4.1.6 Benefit Type
There are four benefit types in the data – “24 hours per day” cover and
cover only “out of working hours”; each of these can have either level or
Disability Income Insurance
121
increasing benefits. As noted in section 3.10 there are negligible
amounts of data in the “out of working hours” category and it is ignored
in this analysis.
As shown in Table 4.4.1.16 there is little difference in experience
between level and increasing benefits except in the latest three years.
The statistical measures include only the data which is not “sparse”.
Table 4.4.1.16 Ratio of Actual/Expected for Increasing Benefits to Level
Benefits
Males Females
1980 0.91 1.97
1981 0.94 1.48
1982 1.06 1.04
1983 0.94 1.14
1984 1.04 1.12
1985 0.95 0.93
1986 1.04 1.13
1987 0.97 1.07
1988 0.96 1.06
1989 0.99 1.14
1990 0.85 1.05
1991 0.98 0.94
1992 1.04 1.14
1993 1.05 1.01
1994 0.95 0.86
1995 0.98 1.03
1996 1.01 0.92
1997 1.13 1.14
1998 0.70 0.67
1999 1.41 1.17
2000 1.35 1.20
2001 1.19 1.06
Mean 1.03 1.03
Std Dev 0.16 0.15
CoV 0.16 0.15
T Test 0.62 0.85
These results are shown graphically in Graph 4.4.1.8.
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Graph 4.4.1.8 Ratio of Actual/Expected for Increasing Benefits to Level
Benefits
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4.4.1.7 No Claim Bonus
As noted in Section 3.13 the majority of business does not have a no
claim bonus although those policies with such a bonus are still
material. Rational customer behaviour would suggest that those with a
no claim bonus should have better experience. However Table 4.4.1.17
suggests the opposite. The statistical measures exclude the cells with
“sparse” data.
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Table 4.4.1.17 Ratio of Actual/Expected for No Claim Bonus to that with
no Bonus
Males Females
1980 1.17 1.90
1981 0.89 1.40
1982 1.13 1.11
1983 1.17 0.80
1984 1.17 1.02
1985 0.90 0.76
1986 0.95 0.79
1987 1.11 1.13
1988 1.28 1.24
1989 1.71 2.56
1990 1.31 1.31
1991 1.29 1.47
1992 1.19 1.37
1993 1.17 1.24
1994 0.98 1.11
1995 1.18 1.23
1996 1.24 1.12
1997 1.21 1.26
1998 1.02 1.00
1999 0.74 0.71
2000 1.33 1.15
2001 1.18 1.40
Mean 1.16 1.20
Std Dev 0.21 0.20
CoV 0.18 0.17
T Test 0.00 0.02
These results are shown graphically in Graph 4.4.1.9. The extreme
female ratio for 1989 has been excluded.
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Graph 4.4.1.9 Ratio of Actual/Expected for No Claim Bonus to that with
no Bonus
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Despite the volatility in the data there is clear, statistical, evidence that,
overall, policies with a No Claim Bonus have worse experience than
those without. The reasons for this are not obvious.
In addition there is evidence of significant differences in the relative
experience by occupation and by deferment. These are illustrated in
Table 4.4.1.18 for Males.
Disability Income Insurance
125
Table 4.4.1.18 Ratio of Actual/Expected for No Claim Bonus to that with
no Bonus - Males
Male All Deferments Male A
A B C D 1 month 14 days
1980 1.45 1.81 1.33
1981 0.76 0.88 1.42 0.73 0.58
1982 1.34 0.47 1.21 1.50 1.31
1983 1.35 0.75 1.20 1.62 1.21
1984 1.11 3.32 0.80 1.00 1.49 1.25
1985 0.98 1.22 0.68 1.38 0.73
1986 0.81 2.92 0.76 0.93 0.73 0.89
1987 1.13 1.55 1.01 1.09 0.86 1.26
1988 1.28 1.63 1.36 0.89 1.45 1.13
1989 1.53 1.96 1.78 0.92 1.91 1.38
1990 1.15 2.25 1.37 0.57 0.92 1.38
1991 1.46 1.90 1.40 0.91 1.80 1.24
1992 1.26 1.60 1.27 0.95 1.59 1.00
1993 1.36 1.60 1.16 0.88 1.31 1.29
1994 1.11 1.06 0.89 0.92 1.09 1.10
1995 1.22 1.62 1.16 1.03 1.32 1.19
1996 1.12 2.04 1.31 1.08 1.08 1.20
1997 1.28 1.72 1.04 1.21 1.41 1.10
1998 1.08 1.07 0.87 1.20 1.02 1.11
1999 0.47 1.10 0.72 1.03 0.48 0.38
2000 1.01 1.46 1.14 3.45 0.93 0.92
2001 1.34 1.17 1.04 1.59 1.25 1.34
Mean 1.19 1.49 1.14 1.30 1.18 1.10
Std Dev 0.25 0.34 0.27 0.74 0.35 0.26
CoV 0.21 0.23 0.24 0.57 0.29 0.24
T Test 0.05 0.00 0.05 0.19 0.16 0.12
The evidence leads to the conclusion that all Occupation Classes, except
D, have a significant difference between the two categories. For class A
it is possible to argue as follows –
This group would normally be regarded as the “best” group. The
difference in experience suggests either very poor customer self
selection or, because the group is regarded as “best”, either
companies or, more likely, intermediaries, are selling the No
Claim Bonus – at a higher premium – by convincing customers
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that they are less likely to claim even though the subsequent
experience shows the opposite.
The argument for the other classes is not at all clear.
4.4.1.8 AIDS Exclusion
Any policy with some claim causes excluded should show lower claim
rates than policies with no such exclusion. Prior to 1990 there was little
business written with such specific exclusion clauses. Hence only data
from this time onward is included. Table 4.4.1.19 demonstrates that the
AIDS Exclusion operates exactly in this manner. The difference appears
higher for females than for males. 1990 is excluded from the statistical
measures for females.
Table 4.4.1.19 Ratio of Actual/Expected for AIDS Covered to AIDS
Excluded.
Males Females
1990 0.96 0.95
1991 0.96 1.23
1992 1.07 1.22
1993 1.02 1.22
1994 1.15 1.09
1995 1.14 1.21
1996 1.41 1.29
1997 1.38 1.55
1998 1.28 1.40
1999 1.05 1.14
2000 1.08 1.09
2001 0.90 1.06
Mean 1.12 1.23
Std Dev 0.17 0.15
CoV 0.15 0.12
T Test 0.03 0.01
Graph 4.4.1.10 shows clearly the very much higher ratios during the
latter 1990s.
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Graph 4.4.1.10 Ratio of Actual/Expected for AIDS Covered to AIDS
Excluded
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Apart from the years 1992 to 1994 the difference between the two
categories appears to have little to do with AIDS claims. The proportion
of claims recorded as AIDS or HIV+ for policies covering AIDS is shown
in Table 4.4.1.20.
Table 4.4.1.20 Proportion of Claims Recorded as AIDS or HIV+ for
Policies Covering AIDS
AIDS Covered
Males Females
1990 0.00 0.00
1991 0.00 0.00
1992 0.24 0.31
1993 0.22 0.27
1994 0.24 0.31
1995 0.00 0.00
1996 0.00 0.00
1997 0.00 0.01
1998 0.00 0.00
1999 0.00 0.00
2000 0.00 0.01
2001 0.00 0.01
Disability Income Insurance
128
This apparent anomaly may be due to the coding of the cause of claim.
In the early years there was still a material stigma attached to AIDS and
HIV+ and it is certainly possible that there was deliberate concealment
even though the policies covered AIDS. That there were errors is shown
by a few claims for AIDS Excluded polices recorded as AIDS cause. The
more likely reason for the difference is that the primary causes of the
disability were legitimately recorded as the cause of claim and the
possible relationship with the underlying AIDS or HIV+ was never
captured in the claims record.
4.4.1.9 Claim Cause
While there are issues in respect to the overall accuracy of the data it is
known that the coding of cause of claim is potentially subject to a
higher proportion of errors than other data. Hence the analyses of
experience by cause of claim must take this qualification into account.
Cause of claim is recorded at three levels
 Sickness or accident
 The World Health Organisation alphabetical coding system, and
 The numerical sub codes of the WHO classification system.
The degree of accuracy of the data declines rapidly as each lower level is
reached.
In the analysis which follows the WHO alphabetical categories have
been concatenated into four categories – metal disorders,
musculoskeletal diseases, accidents and all other. Nevertheless it is
apparent that there are material differences in the proportion of claims
arising from each cause when examined by gender and occupation.
Table 4.4.1.21 shows the proportions of new claims by gender by cause.
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Table 4.4.1.21 Proportion of New Claims by Cause
Males Females
Mental MusculoSkeletal Accident Other Mental
Musculo
Skeletal Accident Other
1980 0.00 0.01 0.39 0.61 0.00 0.02 0.23 0.75
1981 0.04 0.14 0.43 0.39 0.17 0.16 0.20 0.47
1982 0.05 0.13 0.40 0.42 0.06 0.14 0.19 0.62
1983 0.05 0.13 0.49 0.33 0.06 0.14 0.21 0.58
1984 0.05 0.13 0.42 0.40 0.09 0.16 0.25 0.50
1985 0.05 0.14 0.44 0.36 0.12 0.14 0.23 0.51
1986 0.04 0.14 0.48 0.34 0.10 0.15 0.31 0.43
1987 0.04 0.16 0.48 0.32 0.10 0.14 0.20 0.56
1988 0.03 0.14 0.49 0.34 0.09 0.11 0.24 0.55
1989 0.04 0.20 0.43 0.33 0.07 0.21 0.18 0.54
1990 0.04 0.17 0.48 0.31 0.10 0.12 0.23 0.54
1991 0.02 0.11 0.65 0.21 0.07 0.08 0.43 0.41
1992 0.04 0.12 0.43 0.41 0.08 0.10 0.18 0.64
1993 0.04 0.12 0.44 0.40 0.12 0.09 0.21 0.57
1994 0.04 0.11 0.46 0.39 0.11 0.09 0.20 0.60
1995 0.07 0.17 0.47 0.29 0.15 0.12 0.25 0.48
1996 0.07 0.14 0.49 0.29 0.17 0.11 0.25 0.47
1997 0.07 0.15 0.47 0.31 0.18 0.12 0.25 0.45
1998 0.07 0.16 0.47 0.30 0.14 0.12 0.21 0.52
1999 0.06 0.13 0.29 0.53 0.12 0.10 0.16 0.62
2000 0.05 0.12 0.29 0.55 0.12 0.08 0.16 0.64
2001 0.05 0.12 0.32 0.50 0.10 0.10 0.16 0.64
Mean 0.05 0.13 0.44 0.38 0.11 0.12 0.22 0.55
Std Dev 0.02 0.04 0.08 0.10 0.04 0.04 0.06 0.08
CoV 0.37 0.27 0.18 0.25 0.40 0.32 0.27 0.15
The differences by gender are very clear. Females have half the
proportion of accident claims but twice the proportion of mental
disorder claims. The financial impact of this difference will be examined
in Chapter 5 when the duration of claims according to cause is
analysed.
There are also large differences by occupation class. This is, of course,
to be expected. The different demands of each occupation will result in
some disabilities causing a claim for some occupations but not for
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others. The data is shown for Males Occupation Classes A and D as the
ends of the occupation spectrum.
Table 4.4.1.22 Proportion of New Claims by Cause by Occupation - Males
A D
Mental MusculoSkeletal Accident Other Mental
Musculo
Skeletal Accident Other
1980 0.00 0.01 0.35 0.64 0.00 0.00 0.49 0.51
1981 0.05 0.13 0.37 0.45 0.01 0.18 0.60 0.21
1982 0.09 0.10 0.19 0.62 0.01 0.16 0.58 0.25
1983 0.12 0.10 0.32 0.46 0.02 0.17 0.56 0.25
1984 0.08 0.11 0.24 0.57 0.01 0.16 0.54 0.28
1985 0.10 0.11 0.24 0.56 0.02 0.21 0.54 0.24
1986 0.08 0.10 0.27 0.54 0.01 0.18 0.54 0.27
1987 0.08 0.15 0.27 0.50 0.03 0.17 0.55 0.25
1988 0.08 0.12 0.25 0.55 0.02 0.13 0.59 0.26
1989 0.09 0.17 0.26 0.48 0.02 0.16 0.59 0.24
1990 0.09 0.12 0.27 0.51 0.02 0.17 0.57 0.24
1991 0.05 0.08 0.60 0.28 0.01 0.06 0.83 0.10
1992 0.08 0.09 0.26 0.57 0.01 0.08 0.48 0.43
1993 0.09 0.11 0.27 0.53 0.01 0.08 0.51 0.40
1994 0.09 0.09 0.27 0.55 0.02 0.08 0.50 0.40
1995 0.15 0.14 0.28 0.42 0.04 0.20 0.51 0.24
1996 0.16 0.13 0.29 0.43 0.04 0.16 0.54 0.26
1997 0.15 0.13 0.29 0.43 0.04 0.19 0.50 0.27
1998 0.16 0.13 0.26 0.44 0.05 0.19 0.52 0.24
1999 0.11 0.09 0.18 0.62 0.03 0.12 0.33 0.52
2000 0.10 0.08 0.15 0.66 0.03 0.12 0.30 0.55
2001 0.12 0.09 0.17 0.62 0.02 0.16 0.32 0.49
Mean 0.10 0.11 0.27 0.52 0.02 0.14 0.52 0.31
Std Dev 0.04 0.03 0.09 0.09 0.01 0.05 0.11 0.12
CoV 0.39 0.29 0.33 0.18 0.59 0.38 0.21 0.38
The differences by occupation are stark. Class D has twice the
proportion of claim by accident but only one fifth the proportion of
claims by mental disorders.
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4.4.2 Other Characteristics – Generalized Linear Model Analysis
Service & Pitt (2003) developed a Generalized Linear Model (“GLM”) of
incidence rates for the period 1995 to 1998. Their model showed very
good measures of fit and was proposed by the authors as a method of
producing a “standard” incidence table.
The development of a full scale GLM for the purpose of a “standard”
table is a significant undertaking and is not within the scope of this
thesis. However, a GLM is particularly useful in demonstrating the
manner in which the combination of characteristics, on which data is
available, influence the actual experience. Section 4.4.1 has shown the
impact of several characteristics measured generally on a single
dimensional basis. In some cases the combinations of gender and
occupation have been examined as well.
The use of a GLM in this section is designed only to provide another
view of the relative importance of the characteristics which are not
included in the normal experience analyses. The aim is to identify those
characteristics which should be examined because they demonstrate
material influence in the overall claim experience. Inclusion of the
results of such an analysis provides another view of the data which can
be compared with the single dimension analyses described in Section
4.4.1.
In this section the same GLM as described in Service & Pitt (2003) has
been fitted to each of the years 1980 to 2001. The impact of each of the
characteristics included in the model has been judged according to its
significance in the usual goodness of fit tests. Not only does this show
the impact of each characteristic it also allows the changes in that
impact over time to be shown.
The details of the model follow.
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Poisson error
Log link function
Regression coefficients determined using maximum likelihood
estimation
Offset term is log(exposure)
Covariates:
Gender
Age
Occupation
Definition
Deferment
BenefitPeriod
BenefitAmount
Smoker Status
AIDSExclusion
Duration since Policy Commencement
NoClaimBonus
ContractType
MedicalExamination
Interaction Terms:
√Age 
Age & Occupation
Gender & Age
Gender & Occupation
Age & Deferment
This model was separately fitted to each year so that every year had a
different set of coefficients but the same model structure.
Table 4.4.2.1 sets out the characteristics included in the model and
whether they were found to be significant at the 5% level. Those
characteristics which are known to be significant and which are
commonly included in the “normal” characteristics are excluded from
this table in the interests of clarity. Those characteristics are gender,
age, occupation, deferment and smoking status.
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Table 4.4.2.1 Other Characteristics’ GLM Significance
Year Amount Definition
Contract
Type
Benefit
Period
No
Claim
Bonus
AIDS
Exclusion
Duration Med.
Exam
1980 YES YES NO NO NO NO YES
1981 NO YES NO YES NO NO NO
1982 YES NO NO NO NO NO NO
1983 YES NO NO NO YES NO NO
1984 YES NO NO NO NO NO NO
1985 NO NO NO NO NO NO NO
1986 YES YES NO YES YES NO YES
1987 NO YES NO NO NO NO NO
1988 NO YES YES NO YES YES NO
1989 NO YES NO NO YES YES NO
1990 YES YES YES NO YES NO NO YES
1991 YES NO YES NO YES NO NO NO
1992 YES YES YES NO YES NO YES YES
1993 NO YES YES NO YES NO NO NO
1994 YES YES NO NO NO YES NO NO
1995 YES YES NO NO YES YES NO NO
1996 YES YES YES YES YES YES YES NO
1997 YES YES YES NO YES YES NO NO
1998 YES NO YES NO NO YES YES YES
1999 NO YES YES NO YES NO NO NO
2000 YES YES YES NO YES NO NO NO
2001 YES NO NO NO YES YES NO NO
Table 4.4.2.2 gives a comparison between the overall conclusions which
might be qualitatively drawn about the importance of each
characteristic examined in section 4.4.1 and this section.
Table 4.4.2.2 Importance of Other Characteristics
Characteristic Single Dimension Analysis GLM Analysis
Benefit Amount YES YES
Definition YES YES
Contract Type YES YES
Benefit Period NO NO
No Claim Bonus YES YES
AIDS Exclusion YES YES
Duration NO NO
Medical Examination NO NO
Expiry Age YES Not Analysed
Benefit Type NO Not Analysed
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Not surprisingly the two approaches to the analysis provide the same
general conclusions. It is clear that most of the additional
characteristics which have been examined are important in
understanding the influences in the observed experience. Consequently
the conclusions which have been drawn in respect to the significant
additional characteristics are supported by the GLM results.
While individual companies may have insufficient data to draw robust
conclusions in respect to their own experience, the potential influence of
these other characteristics must be considered in experience analyses
and, following on from that, pricing and rating factor design.
4.5 International Comparisons
4.5.1 USA
In 2005 the Individual Disability Experience Committee (“IDEC”) of the
Society of Actuaries reported on its analysis of disability income
insurance experience over the period 1990 – 1999 in the USA.
Subsequently they produced a preliminary set of graduated rates for
incidence and claim termination. The comparison with experience in the
USA has been done using the results from that report. Despite a
preliminary set of graduated rates being produced the committee did
not prepare analyses of actual vs expected on those rates. The
comparison of actual to expected in their report used the CIDA standard
table as the basis of expected. Consequently this comparison of
Australian with US experience similarly uses CIDA as expected and
then compares the relative A/E for the two countries to derive an
estimate of the relative experience. Table 4.5.1.1 shows the comparison
of A/E for both countries and the ratio of those A/E ratios for the period
1990 to 1999.
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Table 4.5.1.1 Comparison of Actual/Expected USA & Australia
Actual / Expected Ratio A/E
Year USA Australia USA/Australia
Number Amount Number Amount Number Amount
1990 85 105 51 75 167 140
1991 85 107 54 55 157 195
1992 83 105 56 65 148 162
1993 86 110 60 60 143 183
1994 83 110 62 63 134 175
1995 81 105 66 69 123 152
1996 78 99 63 65 124 152
1997 74 97 64 67 116 145
1998 71 89 54 57 131 156
1999 66 85 53 54 125 157
All
Years 80 102 59 62 136 165
Not only is the Australian experience very materially lower than the USA
but the trend over the 1990s is very different. In the early part of the
decade the USA experienced very adverse experience. Remedial steps
were taken and the result was the observed improvement in the latter
part of that decade. The Australian pattern was very different. There
were not the problems in the early part of the decade that had occurred
in the USA and consequently no remedial action. If anything the good
experience in the early years may have led to some liberalisation which
then produced the slightly worsening experience in the later years.
Further, the very materially worse experience for larger amounts
present in the USA was not evident to anywhere near the same degree
in Australia.
However, as shown in the following analyses, this overall comparison
hides some very significant differences in the makeup of the business
and in the experience of the various subsets.
Table 4.5.1.2 shows the proportions of the total exposure by occupation
class and gender for the USA and Australia.
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Table 4.5.1.2 Exposure1 Proportions [%] by Occupation and Gender
Occupation
Class
USA Australia
Male Female Male Female
A 77 15 54 11
B 3 2 7 1
C 2 0 16 1
D 1 0 10 0
1 Measured by Amount
2 0 represents < 0.5%
There is a very clear difference in the relative exposure by occupation
class in the two countries. The USA occupational class definitions also
contained a material difference to those in Australia.
The IDEC report divided occupation classes A and B into medical and
non-medical sub classes due to the very different results for each of the
two sub classes. Such a division is not possible in Australia at present
due to the lack of the data which would permit such a process.
The relative experience of Males by occupation class is shown in Table
4.5.1.3.
Table 4.5.1.3 Male Actual/Expected1 by Occupation Class
Occupation
Class USA Australia
3 Ratio A/E
USA/Australia
A – Medical 141 65 217
A - NonMedical 101 155
B - Medical 93 52 179
B - NonMedical 68 131
C 2 55 66 83
D 2 76 71 107
Total 103 65 158
1 Measured by Amount
2 Occupation Classes C & D have only a very small component of the
medical occupation sub class
3 Australia has no medical sub class and the figures shown are for the
whole of the occupation class
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This table shows clearly that the reason for the much worse overall USA
experience lies in occupation class A, particular the medical sub class
but also the nonmedical sub class. Occupation class A has almost all
the USA exposure and has materially adverse experience.
There are anecdotal comments made about the poor experience in
Australia for medical occupations but no data has been collected. If the
USA experience has any message it must be that such a division of
occupation class A should be a matter of urgency.
Female exposure in Australia is a little less than in the USA but the
split by occupation is not dramatically different. The relative experience
is similar to that described above for males.
4.5.2 UK
In 1991 the UK devoted considerable resources to developing a multiple
state model of disability insurance that has been used since that time
for the determination of expected claim incidence and claim recovery
when analysing actual experience. That model was documented in
CMIR 12. Some modifications were noted in CMIR 13 and 15.
In determining the incidence rates for use in the comparison of
Australian experience with the UK, the rates (according to the
deferment period basis) set out in Tables E22b, E27, E31, E35a and
E35b of CMIR 12 together with the adjustment noted on page 3 of CMIR
15 and detailed on page 130 of CMIR 13 have been used. In each case
the incidence rates for 5 and over, method A, were selected.
The UK model does not have rates for deferment 2 weeks but the
Australian experience contains a significant volume of data for this
deferment. An incidence rate for deferment period 2 weeks which is
consistent with the UK incidence rates for deferments 1 week and 4
weeks has been derived. Using the notation of CMIR 12, the rate was
derived assuming that
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x could be approximated using linear interpolation between the values
for deferment 1 week and 4 weeks, and the probability fo remaining sick
to the end of the deferment period could be dervied using the
probabilities of remaining sick from 1 week to 2 weeks from table B6a.
The incidence rate for deferment period 2 weeks was calculated as
)1,/2,()1,/2,(
1
wxlwxlwxwx
w
xia  
where dxl , is taken from table B6a. Intermediate ages were linearly
interpolated.
While this approach involves some significant approximations it is
regarded as appropriate for the purposes of this section.
It should be noted that the UK rates
 are based on male data only, and
 make no allowance for either occupation class or smoking status.
Various editions of CMIR have compared UK experience against this
model and those for the periods 1983-1986, 1987-1990, 1991-1994,
1995-1998 and 1999-2002 have been used in the Australia/UK
comparisons. Since the Australian data is not available for 2002 the
Australian experience for the period 1999-2001 has been used against
the UK 1999-2002 experience.
It is very important in comparing the two countries to be aware of the
major differences between the two in the basic characteristics of the
business. These are shown in the following tables. Only the period
1999-2002 is shown.
Table 4.5.2.1 Proportion of Business by Gender
UK Australia
Male 77 83
Female 23 17
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Table 4.5.2.2 Proportion of Business by Occupation
UK Australia
A 68 49
B 16 13
C 10 24
D 6 14
Table 4.5.2.3 Proportion of Business by Deferment Period
UK Australia
1 week 3 1
2 weeks 19
4 weeks 12 66
8 weeks 3
13 weeks 33 7
26 weeks 31 1
52 weeks 21 1
104 weeks 2
Average
Deferment
(weeks)
24 7
Australia has a rather lower proportion of business in class A and a
little less female data but the greatest difference is in relation to
deferment period. The differences are dramatic. The average deferment
period in the UK is more than three times that in Australia. Over one
fifth of the Australian business is in respect to deferment periods which
are simply not present in the UK data. While the derivation of the UK
model takes account of the characteristics of the experience in relation
to each deferment period it is clear that any comparison which does not
differentiate by deferment period should be treated with significant
caution.
The relative Australian and UK experience over the periods noted above
is shown below.
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Table 4.5.2.4 Overall Experience
Period UK Australia UK/Australia
Males Females Males Females Males Females
Actual/Expected Actual/Expected Ratio
1983-1986 0.92 1.35 0.75 0.98 1.23 1.38
1987-1990 1.06 1.61 0.71 0.76 1.49 2.12
1991-1994 1.04 1.55 0.77 0.77 1.35 2.01
1995-1998 0.94 1.51 0.86 0.87 1.09 1.74
1999-2000 0.83 1.36 0.73 0.69 1.14 1.97
The apparent better experience of females compared to males in
Australia is due entirely to the different occupation class makeup of the
different genders. The better Australian experience is explored in more
detail in the following tables.
Table 4.5.2.5 Occupation Class A
UK Australia UK/Australia
Males Females Males Females Males Females
Actual/Expected Actual/Expected Ratio
1991-1994 0.96 1.40 0.43 0.71 2.23 1.97
1995-1998 0.92 1.41 0.51 0.79 1.80 1.78
1999-2000 0.80 1.20 0.39 0.60 2.05 2.00
The UK only started collecting occupation class data in 1991. Data prior
to that date was only for all occupations combined. Although there is
some variability it is clear that the Australian experience is at worst
only half of that in the UK. There is little difference by gender
Table 4.5.2.6 Deferment 4 Weeks
UK Australia UK/Australia
Males Females Males Females Males Females
Actual/Expected Actual/Expected Ratio
1983-1986 0.70 1.45 0.87 1.21 0.80 1.20
1987-1990 0.81 1.64 0.72 1.04 1.13 1.58
1991-1994 1.01 1.47 0.85 0.99 1.19 1.48
1995-1998 0.72 1.03 1.02 1.08 0.71 0.95
1999-2000 0.58 0.69 0.95 0.84 0.61 0.82
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The Australian experience for 4 weeks deferment is worse than the UK
for Males and Females in the latest periods.
However, Table 4.5.2.7 shows that the experience for 13 weeks
deferment reverts to the better Australian experience shown in Tables
4.5.2.4 and 4.5.2.5.
Table 4.5.2.7 Deferment 13 Weeks
UK Australia UK/Australia
Males Females Males Females Males Females
Actual/Expected Actual/Expected Ratio
1983-1986 1.04 1.59 0.64 0.37 1.63 4.30
1987-1990 0.98 1.91 0.67 0.8 1.46 2.39
1991-1994 1.29 1.98 0.59 0.82 2.19 2.41
1995-1998 1.08 1.61 0.93 1.32 1.16 1.22
1999-2000 0.91 1.34 0.78 1.09 1.17 1.23
In order to make some sense of these apparently conflicting messages
the full matrix of the ratio of UK to Australia for Males, 1999-2002 is
shown in Table 4.5.2.8.
Table 4.5.2.8 Ratio Actual/Expected UK to Australia Males, 1999-2002
A B C D All Occ
1 week 11.57 6.15
2 weeks
4 weeks 1.18 0.76 0.39 0.53 0.61
8 weeks
13 weeks 1.16 1.27 0.65 1.00 1.17
26 weeks 1.32 2.73 2.48 0.89 1.67
52 weeks 2.61 3.49
102 weeks
All Defer 2.05 1.42 0.89 1.27 1.14
The cells where one or other country had no data are left blank. And
those cells where the Australian business was at least 5% of the total
Australian Males business (measured by exposure) are shown in bold.
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In order to gauge the level of the Australian experience where the UK
had no data Table 4.5.2.9 shows the Australian A/E using the UK rates
for expected (as in all the other tables).
Table 4.5.2.9 Australia Males, 1999-2001 Actual/Expected (UK rates)
A B C D All Occ
1 week 0.07 0.25 0.17 0.19 0.13
2 weeks 0.32 0.51 0.72 0.76 0.60
4 weeks 0.44 0.80 1.59 1.87 0.95
8 weeks 0.73 1.03 1.75 2.12 0.98
13 weeks 0.61 0.84 1.89 1.55 0.78
26 weeks 0.96 0.55 0.87 2.46 0.94
52 weeks 1.03 0.00 0.00 0.00 0.83
102 weeks 0.18 5.35 1.31 0.00 0.68
All Defer 0.39 0.67 1.00 1.06 0.73
Similarly to Table 4.5.2.8 those cells which were at least 5% of the
Males exposure are shown in bold.
Focusing on those cells which are of major importance in the Australian
context the following conclusions can be drawn
 The UK incidence experience has been improving at a faster rate
than the Australian experience,
 The UK experience for Occupation classes C and D is better than
the Australian, however
 The situation is reversed for Occupation class A where the
Australian experience is significantly better than the UK.
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4.6 Comparisons with Other Measures of Disability
While disability income insurance has very particular issues around the
definition of disability and the existence of a deferment period before
any claim can commence it is valuable to compare the general trends in
experience between the insurance and other measures of disability.
4.6.1 Workers Compensation
Since workers compensation pays a benefit when a person is unable to
work because of disability caused by an incident – either accident or
sickness – arising at or as a result of work, it would be expected that
the general trends in claim incidence would be similar to that
experienced by disability income insurance. Table 4.6.1.1 demonstrates
that this is broadly true although there are some key differences
especially for Females.
Table 4.6.1.1 Index of Claim Incidence
Year
Ending
Workers
Compensation(1)
Disability Income
Insurance
30 June Males Females Males Females
1992 100.0 100.0 100.0 100.0
1993 98.9 102.5 104.3 109.9
1994 114.0 115.8 110.3 112.9
1995 111.1 128.3 116.8 115.8
1996 106.6 125.0 116.8 118.7
1997 98.3 132.5 115.2 117.5
1998 94.0 130.8 109.2 107.0
1999 86.0 120.8 100.5 93.6
2000 79.8 109.2 97.8 89.5
2001 76.1 107.5 92.4 81.3
(1) NSW Workers Compensation Statistics – Workcover Annual report
2000/01
Both sets of experience show material deterioration in the mid-nineties
with the insurance experience deterioration being worse for males but
better for females. The Male insurance experience shows an
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improvement trend after 1997 which is similar to that shown by
workers compensation. However, the female insurance experience has
improved at a faster rate than workers compensation.
4.6.2 Commonwealth Disability Support Pension
While this social security benefit appears at first glance to be potentially
relevant to this comparison with other measures, this reality is false. As
Cai & Gregory (2005) have demonstrated the disability support pension
is much more an alternative unemployment benefit rather than a
disability benefit. As a result the experience of the disability support
pension is not regarded as relevant for the purposes of this comparison.
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CHAPTER 5 – CLAIM TERMINATIONS
5.1 Claim Termination Methodology
Claim termination experience is analysed with two items of data as the
foundation. Those are the measure of the exposure to the probability of
the claim terminating and the measure of the actual claims terminating.
These foundation measures allow both the comparison of actual claim
terminations to expected claim terminations and also comparison of
actual and expected claim durations to be calculated.
Claims can terminate due to
 recovery,
 death,
 payment of a lump sum to settle the claim, or
 reaching the end of the benefit period.
Claims which terminate by way of lump sum settlements are excluded
from all analyses of claim durations and termination rates. Since lump
sum settlements only represent less than 0.2% of total claim
terminations this approach does not distort the results in any material
fashion.
Exposure for termination is calculated exactly for every claim which was
open at month begin or which became a claim due to incidence during
the month.
All exposure is calculated in days. All durations are initially calculated
in days. For claims, durations are recorded daily for the first 90 days
then monthly up to 3 years then annually. Claim durations are
calculated from the date of disability. This is the date on which the
disability giving rise to the claim commenced. It is not the date of the
end of the deferment period which will be later by the duration of the
deferment period. Ages are calculated as age last birthday and all ages
& durations change exactly i.e. on the birthday or the appropriate
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anniversary of date of disablement. Exposure is calculated separately
for each month of time.
All claims which are recorded as either recovery or death termination
are counted as a claim termination. Claims which are recorded as a
recovery but within the tolerance period prior to the end of the benefit
period are recorded as an assumed End of Benefit Period and are
excluded from actual claim terminations. Claims which terminate prior
to the end of the deferment period are ignored.
The tolerance periods depend on the benefit period as follows
Benefit
Period
(years)
Tolerance
(days)
< 5 90
5 - 9 180
> 9 365
The following mathematical approaches have been adopted. It should be
noted that “Expected” in this context is used to refer to the result of
applying a deterministic set of rates to the exposure as noted in section
2.5.
The EXPECTED CLAIM TERMINATIONS at any duration [d] are calculated as
 ( )Exposure TR d
where
 
 
(1/( ( 1) ( )))
1( ) (1 ( / ) )
days d days d
d dTR d l l
i.e. the rate of claim termination for each day during the period d to
d+1
dl is the number of claims continuing at duration d according to the
table being used (currently IAD8993)
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( )days d is the number of days of duration since disability
commenced for duration d
Exposure is calculated in days and the expected claim terminations are
calculated for each separate day of exposure.
The EXPECTED CLAIM DURATION is calculated as follows
    1 (1 ( ))d n d nl l TR d
where
d nl is the number of claims continuing at duration d+n where d is
the duration and n is the number of days after the commencement of
duration d. n has a minimum value of 0 and a maximum value of
days(d+1) – days (d).
ClaimDuration =
   

 
 
( 1) ( ) 1
0
( ( ))/
n days d days dd endperiod
d n deferment
d deferment n
l l
Endperiod is the end of the period in question i.e. one year, etc.
Note that claim durations in this context refer to the number of days for
which a benefit was paid or expected to be paid.
The ACTUAL CLAIM DURATION is the number of days between the end of
the deferment period and the date on which the claim terminated.
The underlying assumption is that terminations occur uniformly over
the period d to d+1.
It is of course true that this approach can be misleading if the rate of
claim termination is materially different from that expected, i.e. it is not
possible to measure the duration of claims which have not terminated.
For this reason most of the analyses are conducted using the
actual/expected ratio for claim termination numbers.
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For the comparison of actual with expected the expected has been
calculated using IAD8993. This table was described in some detail in
Section 2.5.
5.2 Experience
The experience has been analysed by comparing actual claim
terminations and expected claim terminations. Since claim durations
are the issue which drives the financial outcomes the claim durations
have also been included in some of the analyses As with claim
incidence, the “standard” characteristics of gender, occupation,
deferment and age at claim have been examined, together with smoking
status and claim duration. Section 5.4 examines a range of other
characteristics for which data is available.
5.2.1 Gender
The overall experience by gender is shown in Table 5.2.1.1 and Graph
5.2.1.1. IAD8993 does differentiate by gender in its claim termination
rates but the extent of the differences are not as great as in respect to
incidence. The comparison of female to male experience is further
analysed in section 5.2.1.1.
Since the ratios of actual to expected for claim termination numbers
and claim durations run inversely to each other – lower ratios for
terminations imply higher numbers for durations – the duration ratios
have been inverted to ease the comparison between the two measures.
The correlation coefficients for the original ratios in each series are
negative 0.77 for males and negative 0.71 for females (post 1985). This
suggests that the messages provided by examining the claim
termination numbers will be essentially the same as the messages
provided by examining the claim durations. As a result the bulk of the
analysis is conducted only on the claim termination data.
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Table 5.2.1.1 Terminations – Actual/Expected
Termination
Numbers Claim Durations
Inverse Original
Males Females Males Females Males Females
1980 1.56 1.20 1.96 2.08 0.51 0.48
1981 1.52 1.38 2.13 1.61 0.47 0.62
1982 1.39 1.32 1.92 1.47 0.52 0.68
1983 1.28 1.10 1.50 1.33 0.63 0.75
1984 1.18 1.23 1.49 0.95 0.67 1.05
1985 1.21 1.04 1.49 1.49 0.67 0.67
1986 1.15 1.36 1.35 1.28 0.74 0.78
1987 1.17 1.12 1.39 1.35 0.72 0.74
1988 1.21 1.14 1.30 1.39 0.77 0.72
1989 1.20 1.15 1.39 1.56 0.72 0.64
1990 0.93 0.91 1.35 1.43 0.74 0.70
1991 0.86 0.89 1.32 1.20 0.76 0.83
1992 0.88 0.83 1.27 1.33 0.79 0.75
1993 0.85 0.87 1.16 1.08 0.86 0.93
1994 0.82 0.78 1.18 1.20 0.85 0.83
1995 0.81 0.74 1.39 1.15 0.72 0.87
1996 0.68 0.64 1.27 1.08 0.79 0.93
1997 0.73 0.66 1.06 0.95 0.94 1.05
1998 0.61 0.50 1.03 0.88 0.97 1.13
1999 0.49 0.42 0.94 0.85 1.06 1.18
2000 0.52 0.52 0.83 0.76 1.21 1.32
2001 0.55 0.59 0.56 0.54 1.79 1.86
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Graph 5.2.1.1 Terminations – Actual/Expected
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From 1987 onwards the experience has been almost identical for males
and females. Even in the earlier years where there was only small
amounts of female data the general pattern is not dissimilar. There
appears to be a material break in the flow of the termination ratios
between 1989 and 1990 which is, however, not present in the claim
duration ratios. It is likely that such a change is related to changes in
the composition of the companies contributing data but since that
information is not available no conclusions can be drawn.
Remembering that low actual/expected ratios indicate worse experience
it is clear that the claim termination has, with few exceptions, shown a
disturbing deteriorating trend over the whole period.
5.2.1.1 Female vs Male Experience
The comparison of female to male experience has been done by
calculating the ratio of female actual to expected terminations on the
male rates. The differences in IAD8993 between males and female
termination rates are relatively small. However, this analysis gives a
true reflection of the differences in experience over the period. The
results are shown in Table 5.2.1.2, which shows the ratio of female
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actual/expected to male actual/expected on this basis, and in Graph
5.2.1.2.
Table 5.2.1.2 Ratio of Female to Male Actual/Expected Terminations
1980 0.74
1981 0.87
1982 0.92
1983 0.84
1984 1.03
1985 0.84
1986 1.14
1987 0.94
1988 0.93
1989 0.95
1990 0.97
1991 1.03
1992 0.95
1993 1.04
1994 0.96
1995 0.93
1996 0.96
1997 0.93
1998 0.84
1999 0.88
2000 1.02
2001 1.09
Mean 0.96
StdDev 0.06
CoV 0.07
T Test 0.70
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Graph 5.2.1.2 Ratio of Female to Male Actual/Expected Terminations
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While there is some volatility in the ratio there are no clear trends over
the period. Female termination experience is around 4% worse than
male experience but the difference is not statistically significant. The
improvement in the female experience relative to male which was noted
in respect to incidence is not to be seen.
5.2.2 Occupation
5.2.2.1 Males
The analysis of terminations by occupation has followed the method
established in respect to claim incidence and discussed in section
4.2.2.1. This has compared the experience of each occupation class by
calculating the expected number of terminations on the basis of the
rates for occupation class A. This enables a reliable comparison to be
made unaffected by changes in the proportions of data in the various
classes. Table 5.2.2.1 shows the actual to expected ratios and Graph
5.2.2.1 shows the results excluding years prior to 1984 which had small
amounts of data.
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Table 5.2.2.1 Actual/Expected calculated on the basis of Class A rate
Year A B C D
1980 1.71 1.47
1981 1.62 1.17 1.56 1.50
1982 1.70 1.39 1.40 1.68
1983 1.57 1.28 1.30 1.52
1984 1.49 1.00 1.26 1.28
1985 1.37 1.28 1.28 1.41
1986 1.16 1.25 1.23 1.40
1987 1.21 1.28 1.40 1.27
1988 1.18 1.50 1.40 1.31
1989 1.23 1.30 1.42 1.30
1990 0.87 0.95 0.99 1.41
1991 0.88 0.91 0.96 1.01
1992 0.91 1.01 0.99 0.99
1993 0.89 0.85 0.97 0.97
1994 0.83 0.87 0.93 0.96
1995 0.80 0.71 0.91 1.02
1996 0.66 0.74 0.78 0.78
1997 0.71 0.64 0.85 0.87
1998 0.55 0.56 0.72 0.73
1999 0.45 0.47 0.50 0.66
2000 0.53 0.55 0.53 0.67
2001 0.62 0.65 0.62 0.51
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Graph 5.2.2.1 Actual/Expected calculated on the basis of Class A rate
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What is clear from the results is that the experience has followed very
similar trends for each occupation class. In order to examine this in
more detail the ratio of actual/expected for each of classes B, C and D
to class A has been derived. The results are shown in Table 5.2.2.2 and
in Graph 5.2.2.2. The statistical measures are calculated excluding the
“sparse” data.
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Table 5.2.2.2 Ratio of Actual/Expected for each class to that for class A
B C D
1980 0.86
1981 0.72 0.96 0.93
1982 0.82 0.82 0.99
1983 0.82 0.83 0.97
1984 0.67 0.85 0.86
1985 0.93 0.93 1.03
1986 1.08 1.06 1.21
1987 1.06 1.16 1.05
1988 1.27 1.19 1.11
1989 1.06 1.15 1.06
1990 1.09 1.14 1.62
1991 1.03 1.09 1.15
1992 1.11 1.09 1.09
1993 0.96 1.09 1.09
1994 1.05 1.12 1.16
1995 0.89 1.14 1.28
1996 1.12 1.18 1.18
1997 0.90 1.20 1.23
1998 1.02 1.31 1.33
1999 1.04 1.11 1.47
2000 1.04 1.00 1.26
2001 1.05 1.00 0.82
Mean 1.05 1.10 1.17
StdDev 0.09 0.11 0.19
CoV 0.09 0.10 0.16
T Test 0.66 0.44 0.22
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Graph 5.2.2.2 Ratio of Actual/Expected for each class to that for class
A
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There is a suggestion that the termination rates for occupation classes
increase as class goes from A thru to D but the differences are not
statistically significant. The pattern over the period shows no strong
evidence of any particular trend although there is a suggestion that in
the period from 1992 to 1998 termination rates for classes C and D
increased prior to material falls in the last three years.
5.2.2.2 Females
The data for females is universally “sparse” prior to 1990 and for class
D only the last five years of data are not “sparse”. Table 5.2.2.3 suggests
that the pattern is similar to that for males. The statistical measures
exclude “sparse” data and totally exclude class D.
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Table 5.2.2.3 Actual/Expected calculated on the basis of Class A rate
Year A B C D
1980 1.28 0.00 12.29 0.41
1981 1.42 2.93 2.07 0.60
1982 1.68 1.60 1.00 0.71
1983 1.30 1.05 1.14 0.00
1984 1.38 1.02 1.42 0.55
1985 1.05 0.93 1.19 1.44
1986 1.35 1.20 1.34 4.26
1987 1.18 1.19 1.23 1.25
1988 1.19 1.29 1.25 0.90
1989 1.37 1.36 0.85 1.08
1990 0.98 0.87 0.94 1.71
1991 0.90 0.96 0.95 1.12
1992 0.81 0.95 1.02 1.01
1993 0.88 1.00 0.90 1.00
1994 0.78 0.89 0.89 0.82
1995 0.74 0.79 0.83 0.90
1996 0.63 0.69 0.77 0.74
1997 0.69 0.60 0.72 0.63
1998 0.52 0.49 0.59 0.47
1999 0.46 0.48 0.34 0.42
2000 0.52 0.69 0.48 0.53
2001 0.65 0.60 0.54 0.40
Mean 0.71 0.75 0.75
StdDev 0.16 0.18 0.22
CoV 0.23 0.25 0.29
T Test 0.60 0.67
As for males, there is no statistical evidence for any difference in
experience by occupation class.
5.2.3 Deferment
As with claim incidence, only deferment periods 14 days, 1 month and 3
months will be examined. There is little data for the other periods. The
experience over the period measured by actual/expected claim
terminations is shown in Tables 5.2.3.1 for males and Table 5.2.3.2 for
females. The statistical measures exclude “sparse” data.
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Table 5.2.3.1 Experience by Deferment Period – Males
Actual/Expected Ratio of 1 monthto:
Year 14days
1
month
3
months
14
days
3
months
1980 1.46 1.53 0.81 1.05 1.89
1981 1.39 1.67 0.92 1.20 1.82
1982 1.32 1.41 1.18 1.07 1.19
1983 1.31 1.13 0.75 0.86 1.51
1984 1.14 1.16 1.07 1.02 1.08
1985 1.21 1.19 0.43 0.98 2.77
1986 1.13 1.20 0.69 1.06 1.74
1987 1.19 1.13 0.76 0.95 1.49
1988 1.26 1.06 0.55 0.84 1.93
1989 1.21 1.18 1.91 0.98 0.62
1990 0.96 0.86 0.37 0.90 2.32
1991 0.88 0.78 0.52 0.89 1.50
1992 0.90 0.86 0.55 0.96 0.58
1993 0.91 0.76 0.51 0.84 1.49
1994 0.85 0.79 0.64 0.93 1.23
1995 0.85 0.75 0.51 0.88 1.47
1996 0.73 0.62 0.58 0.85 1.07
1997 0.79 0.66 0.50 0.84 1.32
1998 0.62 0.59 0.47 0.95 1.26
1999 0.48 0.52 0.40 1.08 1.30
2000 0.50 0.56 0.35 1.12 1.60
2001 0.45 0.65 0.43 1.44 1.51
Mean 0.98 0.87 0.49
StdDev 0.30 0.24 0.09
CoV 0.31 0.28 0.18
T Test 0.57 0.01
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Table 5.2.3.2 Experience by Deferment Period – Females
Actual/Expected Ratio of 1 monthto:
Year 14days
1
month
3
months
14
days
3
months
1980 0.94 1.40 1.49
1981 1.06 1.72 1.62
1982 1.38 1.09 0.52 0.79 2.10
1983 0.84 1.87 0.47 2.23 3.98
1984 1.21 1.41 1.17
1985 1.14 0.86 0.75
1986 1.55 1.32 0.64 0.85 2.06
1987 1.13 1.08 0.43 0.96 2.51
1988 1.14 1.15 1.52 1.01 0.76
1989 1.07 1.33 0.38 1.24 3.50
1990 0.94 0.84 0.83 0.89 1.01
1991 0.91 0.87 0.33 0.96 2.64
1992 0.85 0.81 0.39 0.95 2.08
1993 0.91 0.85 0.62 0.93 1.37
1994 0.85 0.72 1.05 0.85 0.69
1995 0.81 0.68 0.52 0.84 1.31
1996 0.70 0.61 0.24 0.87 2.54
1997 0.69 0.64 0.76 0.93 0.84
1998 0.57 0.48 0.22 0.84 2.18
1999 0.44 0.44 0.22 1.00 2.00
2000 0.45 0.56 0.53 1.24 1.06
2001 0.51 0.66 0.28 1.29 2.36
Mean 0.80 0.68
StdDev 0.23 0.14
CoV 0.29 0.21
T Test 0.57
The ratios of 1 month to 14 days for males are shown in Graph 5.2.3.1.
Disability Income Insurance
160
Graph 5.2.3.1 Ratio of Actual/Expected of 1 month to 14 days – Males
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There is no statistical evidence of any difference in experience between
14 days and 1 month. While the amount of non-sparse data for 3
months is limited the nine years of data does show statistically
significantly better experience for 3 months compared to 1 month.
From 1984 thru to 1997 the 1 month deferment has shown a steady
decline against the 14 days which was severely reversed in 1998 and
later.
The pattern of the ratio of 1 month to 14 days by occupation for males
is shown in Table 5.2.3.4.
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Table 5.2.3.4 Ratio of Actual/Expected of 1 month to 14 days by
Occupation Class – Males
A B C D
1980 0.92 0.93
1981 1.12 0.09 0.97 1.81
1982 0.95 0.98 1.47 0.82
1983 0.84 0.56 0.97 0.70
1984 0.70 1.11 1.21 0.95
1985 0.90 0.74 1.06 0.93
1986 1.35 0.55 0.94 1.08
1987 1.15 0.72 0.85 0.95
1988 1.16 0.61 0.77 0.79
1989 0.99 1.18 1.05 0.73
1990 1.02 0.60 0.92 0.79
1991 0.98 0.81 0.80 0.94
1992 0.96 0.73 1.00 0.97
1993 0.97 0.81 0.89 0.63
1994 1.06 0.73 0.92 0.92
1995 0.91 0.87 0.98 0.77
1996 1.00 0.67 0.89 0.74
1997 0.93 0.70 0.86 0.81
1998 1.04 1.06 1.05 0.79
1999 1.12 1.23 1.19 1.02
2000 1.26 1.13 1.02 1.19
2001 1.24 1.26 1.49 1.66
Mean 1.04 0.88 0.99 0.91
StdDev 0.11 0.23 0.18 0.25
CoV 0.11 0.26 0.18 0.27
T Test 0.94 0.05 0.67 0.15
Only Occupation Class B shows any statistically significant difference in
experience between 14 days and 1 month.
5.2.4 Age at Claim
For the purposes of this analysis ages have been grouped into
quinquennial bands with the noted age being the central age of the
band e.g. 27 refers to the band of ages 25 to 29. Due to the paucity of
data in other cells the analysis covers ages 25 to 59 for males.
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Table 5.2.4.1 shows actual/expected claim terminations.
Table 5.2.4.1 Actual/Expected by Quinquennial Age Bands – Males
27 32 37 42 47 52 57
1980 1.74 1.54 1.71 1.43 1.46 1.01 1.79
1981 1.32 1.65 1.57 1.88 1.20 1.20 1.52
1982 1.20 1.54 1.28 1.56 1.39 1.77 1.00
1983 1.09 1.29 1.40 1.25 1.22 1.31 1.12
1984 1.15 1.26 1.16 1.06 1.32 1.19 1.42
1985 1.39 1.14 1.11 1.42 0.96 1.39 0.99
1986 1.23 1.09 1.12 1.19 1.20 1.30 0.63
1987 1.22 1.15 1.12 1.16 1.16 1.44 1.35
1988 1.24 1.29 1.18 1.25 1.21 1.25 0.90
1989 1.20 1.25 1.20 1.10 1.25 1.18 1.04
1990 1.00 0.88 0.90 0.94 0.88 1.14 0.75
1991 0.82 0.91 0.84 0.83 0.91 0.93 0.83
1992 0.91 0.88 0.88 0.88 0.84 0.89 0.95
1993 0.92 0.84 0.85 0.84 0.79 0.89 0.98
1994 0.91 0.82 0.83 0.81 0.82 0.77 0.83
1995 0.87 0.82 0.80 0.79 0.81 0.87 0.77
1996 0.76 0.70 0.70 0.66 0.64 0.69 0.62
1997 0.74 0.74 0.74 0.75 0.75 0.70 0.66
1998 0.64 0.63 0.59 0.62 0.59 0.63 0.57
1999 0.54 0.52 0.47 0.48 0.48 0.45 0.46
2000 0.56 0.54 0.54 0.52 0.52 0.51 0.47
2001 0.68 0.60 0.57 0.58 0.55 0.50 0.40
Mean 0.94 0.87 0.87 0.84 0.81 0.75 0.69
StdDev 0.25 0.24 0.24 0.24 0.24 0.21 0.20
CoV 0.27 0.28 0.27 0.29 0.30 0.28 0.29
T Test 0.57 0.43 0.54 0.53 0.67 0.33
These results suggest that there is little difference in the experience by
age at claim. The T Tests compare each age to age 27. No results are
significant.
While there is some suggestion that age 57 has a slightly worse
experience than other ages the general proposition – there is little
evidence of any different experience by age at claim – is consistently
supported.
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When analysed by occupation class, there is some evidence of
deteriorating experience as age increases in class A but little evidence in
the other classes. Each class shows the same deterioration for age 57.
However, there is very little data which is not “sparse” when it is divided
by age and occupation class and no firm conclusions can be drawn.
The data for females becomes very sparse when subdivided by age
bands and no meaningful conclusions could be drawn.
5.2.5 Smoking Status
Since expected terminations have been calculated using a table which
does not distinguish between smoking status the observed differences
in actual/expected by smoking status will provide reliable evidence in
respect to the impact of smoking status on claim termination rates. In
this section the ratio of actual/expected for smokers relative to non-
smokers has been used as the measure.
Since smoking status data has only been collected since 1986 data from
that point onwards has been used.
The ratios are shown in Table 5.2.5.1 and the graphical representation
is shown in Graph 5.2.5.1.
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Table 5.2.5.1 Ratio of Actual/Expected of Smoker to Non-Smoker
Males Females
1986 1.12 1.46
1987 0.98 0.65
1988 0.88 0.73
1989 0.90 1.21
1990 0.96 1.05
1991 0.86 0.81
1992 0.97 0.91
1993 0.91 0.87
1994 0.89 0.88
1995 0.88 0.95
1996 0.89 0.94
1997 0.92 1.03
1998 0.95 0.77
1999 0.86 0.93
2000 0.89 0.92
2001 0.91 0.71
Mean 0.91 0.88
StdDev 0.04 0.09
CoV 0.04 0.10
T Test 0.35 0.24
Graph 5.2.5.1 Ratio of Actual/Expected of Smoker to Non-Smoker
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Apart from the first few years the experience for males shows little
evidence of any material change in the relative experience of smokers
and non-smokers. While the data for females shows rather more
volatility, overall it does not contradict this conclusion. Even though the
differences are not statistically significant it does appear that smoker
claim terminations – for the period when data is not sparse - are of the
order of 10% less than for non-smokers. Given the known impact of
smoking on health such a result is not unexpected.
When analysed by deferment period – using 14 days and 1 month – the
experience shows results consistent with those already deduced.
Namely, there is little change in the ratio between smoker and non-
smoker over the period and 1 month deferment shows a marginally
worse termination experience than 14 days. Table 5.2.5.2 and Graph
5.2.5.2 show the results for males.
Table 5.2.5.2 Ratio of Actual/Expected of Smoker to Non-Smoker by
Deferment – Males
14 days 1 month
1986 1.19 0.98
1987 1.07 0.65
1988 0.92 0.79
1989 0.89 0.94
1990 0.99 0.86
1991 0.88 0.83
1992 0.99 0.93
1993 0.94 0.86
1994 0.89 0.89
1995 0.85 0.90
1996 0.92 0.82
1997 0.91 0.93
1998 0.94 0.95
1999 0.88 0.85
2000 0.94 0.86
2001 0.91 0.91
Mean 0.93 0.88
StdDev 0.06 0.04
CoV 0.06 0.05
T Test 0.56 0.10
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Graph 5.2.5.2 Ratio of Actual/Expected of Smoker to Non-Smoker by
Deferment – Males
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It is axiomatic that smoking causes material negative impacts on
health. That claim terminations show very little difference in experience
by smoking status suggests one more piece of evidence that disability
experience is, at least in part, influenced by “state of mind” and not just
“state of body”.
5.2.6 Claim Duration
In the standard tables claim termination rates vary significantly by
claim duration. This section examines the experience by claim duration.
The analysis is limited by the number of claim terminations so that the
extent to which multi-dimensional tables can be constructed is
constrained.
The analyses which follow examine the experience divided into these
durational bands – 1 month, 2 months, 3 months, quarter 2, quarter 3,
quarter 4, year 2 and year 3. The durations are measured from the date
of disablement not the end of the deferment period. Hence for longer
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deferment periods there is no experience at shorter durations. These
labels indicate the period covered e.g. 2 months is the second month of
disablement and quarter 3 is the seventh, eighth and ninth months.
Only deferment periods 14 days and 1 month are considered since 96%
of claim terminations are in those two categories. It must also be
recognised that in the majority of cells in these tables the data is
sparse. As a result the whole data set has been used in the statistics
calculations. While this is contrary to the standard approach in the
thesis, to do otherwise would lead to calculations based on very few
observations.
The experience by duration is shown in Tables 5.2.6.1 and 5.2.6.2.
Table 5.2.6.1 Claim Termination Actual/Expected by Duration – 14 days
Deferment
M1 M2 M3 Q2 Q3 Q4 Yr2 Yr3
1980 1.60 1.85 1.28 1.07 0.09 0.50 1.23
1981 1.36 1.83 1.12 0.92 0.48 1.49 1.14
1982 1.41 1.72 1.16 0.90 0.41 1.08 0.95 2.13
1983 1.32 1.62 1.09 0.92 1.15 1.73 0.48
1984 0.93 1.56 1.12 0.80 1.06 2.02 0.73 0.80
1985 1.10 1.43 1.41 1.03 0.53 0.94 0.71 0.53
1986 1.17 1.55 1.03 0.78 1.02 1.16 0.77 0.35
1987 1.22 1.39 1.25 0.94 0.86 1.21 0.64 0.52
1988 1.31 1.49 1.33 0.94 0.92 1.31 0.87 0.44
1989 1.23 1.46 1.17 0.97 0.75 1.10 0.75 0.45
1990 0.89 1.18 1.01 0.77 0.71 1.21 0.54 0.31
1991 0.72 0.98 0.97 0.84 0.79 1.14 0.67 0.37
1992 0.78 1.03 0.94 0.82 0.86 1.09 0.67 0.09
1993 0.74 1.04 0.93 0.92 0.74 1.12 0.73 0.52
1994 0.73 0.94 0.89 0.86 0.81 1.12 0.64 0.16
1995 0.91 1.04 0.91 0.70 0.65 0.85 0.51 0.27
1996 0.73 0.96 0.78 0.61 0.55 0.78 0.45 0.33
1997 0.76 0.99 0.86 0.69 0.53 0.92 0.59 0.34
1998 0.60 0.87 0.61 0.52 0.46 0.58 0.43 0.37
1999 0.55 0.70 0.50 0.37 0.27 0.33 0.45 0.13
2000 0.50 0.78 0.54 0.41 0.29 0.40 0.40 0.27
2001 0.36 0.61 0.48 0.33 0.22 0.35 0.46 0.58
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Table 5.2.6.2 Claim Termination Actual/Expected by Duration – 1 month
Deferment
M1 M2 M3 Q2 Q3 Q4 Yr2 Yr3
1980 1.65 1.46 1.51 1.52 1.80 1.32 1.24
1981 1.97 2.08 1.58 0.88 0.72 0.29
1982 1.41 1.76 1.26 0.62 0.65 0.88 0.53
1983 1.40 1.36 0.95 0.69 1.31 0.57
1984 1.42 1.44 1.18 0.48 0.13 0.70 1.78
1985 1.34 1.35 1.17 0.45 1.17 0.66 0.35
1986 1.39 1.41 1.06 0.75 0.98 1.13 0.90
1987 1.17 1.22 1.07 0.85 1.26 1.05 0.51
1988 1.24 1.21 0.92 0.89 1.35 0.74 0.70
1989 1.45 1.32 1.07 0.88 1.17 0.74 0.70
1990 0.76 1.09 0.79 0.77 0.94 0.74 0.56
1991 0.81 1.00 0.70 0.61 0.93 0.64 0.59
1992 0.84 1.06 0.85 0.64 0.76 0.73 0.30
1993 0.77 0.92 0.80 0.52 0.86 0.51 0.49
1994 0.79 0.96 0.78 0.58 0.94 0.58 0.27
1995 0.75 1.00 0.71 0.54 0.66 0.45 0.37
1996 0.59 0.72 0.67 0.51 0.60 0.47 0.35
1997 0.66 0.84 0.66 0.47 0.70 0.53 0.38
1998 0.61 0.75 0.56 0.40 0.63 0.35 0.28
1999 0.55 0.72 0.47 0.33 0.42 0.43 0.24
2000 0.59 0.72 0.57 0.37 0.43 0.47 0.31
2001 0.61 0.72 0.58 0.37 0.45 0.71 0.97
The experience is difficult to interpret because there has been a material
change in actual/expected over the period. To aid in interpretation, the
ratio of actual/expected for each duration has been compared to that
for duration month 2.
These comparisons are shown in Tables 5.2.6.3 and 5.2.6.4.
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Table 5.2.6.3 Claim Termination Actual/Expected
Comparison of Duration to Duration M2 – 14 days Deferment
M1 M3 Q2 Q3 Q4 Yr2 Yr3
1980 0.87 0.69 0.58 0.05 0.27 0.67 0.00
1981 0.74 0.61 0.50 0.26 0.82 0.62 0.00
1982 0.82 0.68 0.52 0.24 0.63 0.55 1.24
1983 0.81 0.67 0.57 0.71 1.07 0.30 0.00
1984 0.59 0.71 0.51 0.68 1.29 0.46 0.51
1985 0.77 0.98 0.72 0.37 0.66 0.50 0.37
1986 0.76 0.67 0.50 0.66 0.75 0.49 0.22
1987 0.88 0.90 0.68 0.62 0.87 0.46 0.37
1988 0.88 0.90 0.63 0.62 0.88 0.59 0.29
1989 0.84 0.80 0.66 0.52 0.76 0.51 0.31
1990 0.75 0.86 0.65 0.60 1.02 0.45 0.26
1991 0.74 1.00 0.86 0.81 1.17 0.69 0.38
1992 0.75 0.90 0.79 0.83 1.05 0.65 0.08
1993 0.72 0.90 0.89 0.72 1.08 0.70 0.50
1994 0.78 0.94 0.91 0.86 1.18 0.67 0.17
1995 0.88 0.87 0.68 0.63 0.82 0.49 0.26
1996 0.76 0.81 0.64 0.57 0.82 0.47 0.34
1997 0.77 0.87 0.69 0.53 0.93 0.60 0.35
1998 0.69 0.70 0.60 0.53 0.67 0.50 0.43
1999 0.78 0.72 0.53 0.39 0.47 0.63 0.19
2000 0.64 0.69 0.52 0.37 0.51 0.51 0.35
2001 0.59 0.79 0.54 0.36 0.57 0.76 0.95
Mean 0.76 0.80 0.64 0.54 0.83 0.56 0.34
StdDev 0.08 0.12 0.13 0.21 0.26 0.11 0.29
CoV 0.11 0.14 0.20 0.38 0.31 0.20 0.83
T Test 0.01 0.01 0.00 0.00 0.09 0.00 0.00
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Table 5.2.6.4 Claim Termination Actual/Expected
Comparison of Duration to Duration M2 – 1 month Deferment
M1 M3 Q2 Q3 Q4 Yr2 Yr3
1980 0.89 0.92 0.92 1.09 0.80 0.75
1981 1.06 0.80 0.45 0.37 0.15 0.00
1982 1.25 0.89 0.44 0.46 0.63 0.38
1983 0.97 0.68 0.49 0.94 0.40 0.00
1984 1.02 0.83 0.34 0.09 0.49 1.25
1985 1.01 0.87 0.33 0.87 0.49 0.26
1986 1.02 0.76 0.54 0.71 0.81 0.65
1987 1.04 0.92 0.73 1.08 0.90 0.44
1988 0.98 0.74 0.72 1.09 0.59 0.56
1989 0.91 0.74 0.60 0.80 0.51 0.48
1990 1.45 1.05 1.02 1.24 0.98 0.74
1991 1.23 0.87 0.75 1.15 0.79 0.72
1992 1.26 1.01 0.76 0.90 0.87 0.35
1993 1.19 1.03 0.67 1.11 0.65 0.64
1994 1.21 0.98 0.73 1.19 0.74 0.35
1995 1.34 0.96 0.73 0.89 0.61 0.49
1996 1.23 1.15 0.87 1.02 0.81 0.59
1997 1.26 0.99 0.71 1.05 0.81 0.58
1998 1.22 0.92 0.66 1.03 0.57 0.46
1999 1.31 0.86 0.61 0.76 0.78 0.44
2000 1.22 0.96 0.63 0.74 0.80 0.53
2001 1.18 0.96 0.61 0.75 1.17 1.61
Mean 1.15 0.90 0.65 0.88 0.70 0.56
StdDev 0.15 0.12 0.17 0.29 0.22 0.35
CoV 0.13 0.13 0.27 0.32 0.31 0.63
T Test 0.44 0.00 0.00 0.00 0.00 0.00
A graph of the means of the ratios is shown in Graph 5.2.6.1.
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Graph 5.2.6.1 Ratios of Claim Termination Actual/Expected to Duration
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While the volume of data declines significantly as claim durations
increase there are some clear conclusions emerging.
For both deferments the pattern is quite similar. As claim durations
increase the experience gets progressively worse. There is a major
improvement for Q4 but thereafter the pattern returns. At all durations
1 month deferment has a better relative experience than 14 days.
Except for month 3, for deferment period 1 month, all T Tests show
significant differences compared to the experience for month 2. It is
clear that the pattern of termination rates by duration is materially
different to those contained in IAD8992.
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5.3 Seasonality
Similarly to incidence, the data which is available for claim terminations
has sufficient fine-grained detail to allow analysis of the experience by
monthly intervals. As a result a detailed examination of the seasonality
of claims termination has been undertaken.
For each month the actual vs expected ratio has been calculated. Then
for each calendar year the ratio of A/E for the month to A/E for the
whole year has been calculated. The pattern of these final ratios has
been analysed to ascertain the extent of any seasonality.
Table 5.3.1 shows the final ratios for males and Graph 5.3.1 provides a
visual representation.
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Table 5.3.1 Males – Seasonal Incidence Patterns
Ratio of Actual/Expected for Month to Full Year
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1980 0.89 1.30 0.91 0.94 0.81 1.06 0.84 1.24 1.24 1.11 0.94 0.79
1981 1.09 1.13 1.36 0.83 0.91 1.05 0.91 0.70 0.95 1.13 1.28 0.81
1982 1.33 1.27 1.07 1.17 1.00 0.91 0.96 1.06 1.04 1.09 0.63 0.63
1983 1.21 1.03 1.06 1.06 1.11 1.22 0.90 0.96 0.87 0.99 0.83 0.82
1984 1.03 1.22 1.10 0.94 1.09 0.90 0.89 0.93 1.11 1.18 1.03 0.64
1985 1.03 1.05 1.12 0.84 0.85 1.24 1.22 1.09 1.10 0.89 0.99 0.67
1986 1.08 1.01 1.04 1.05 0.98 1.09 0.87 0.97 1.23 0.90 1.04 0.74
1987 0.87 1.03 1.09 1.01 1.01 1.13 0.90 1.03 1.12 1.09 1.09 0.68
1988 0.93 1.08 1.02 1.06 0.98 0.92 1.06 1.18 0.86 1.07 1.02 0.80
1989 1.05 1.13 0.95 1.06 0.91 0.95 1.18 1.00 0.96 1.12 0.91 0.81
1990 1.08 1.11 0.93 0.99 0.99 1.18 1.22 0.93 1.02 1.03 0.82 0.79
1991 1.13 1.05 1.05 1.08 0.94 0.83 1.12 1.05 0.95 1.06 0.85 0.84
1992 1.01 1.09 1.13 0.90 1.05 0.90 1.03 1.13 0.82 1.06 0.90 0.93
1993 1.05 1.07 0.97 0.97 1.09 0.98 0.91 1.00 0.87 0.95 1.05 1.11
1994 1.10 1.02 0.96 0.93 0.98 0.88 0.95 1.06 0.99 1.16 1.02 0.94
1995 1.14 1.11 1.00 1.04 1.00 0.95 1.04 0.99 0.99 1.06 0.93 0.82
1996 1.00 0.99 1.09 0.94 0.96 1.27 0.94 1.02 1.04 1.02 0.94 0.79
1997 1.12 1.10 1.00 1.03 0.97 1.00 1.01 1.07 1.06 0.97 0.99 0.66
1998 1.08 1.28 1.13 0.95 0.93 0.95 0.95 1.05 0.97 0.97 0.98 0.72
1999 1.16 1.08 0.86 0.94 1.04 1.00 1.00 1.04 1.08 1.06 0.78 0.86
2000 1.21 1.00 0.92 0.90 1.04 0.87 1.00 1.04 1.02 0.98 0.92 1.17
2001 1.18 0.91 0.91 0.91 1.00 0.98 1.13 0.96 1.07 1.11 1.06 0.80
Mean 1.08 1.09 1.03 0.98 0.98 1.01 1.00 1.02 1.02 1.04 0.95 0.81
StdDev 0.11 0.10 0.11 0.08 0.07 0.13 0.11 0.11 0.11 0.08 0.13 0.14
Co Var 0.10 0.09 0.11 0.09 0.07 0.13 0.11 0.10 0.11 0.07 0.14 0.17
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Graph 5.3.1 Males - Seasonal Incidence Patterns
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(1) The heavy line is the mean.
(2) This graph shows the results for each of the years 1980 to 2001. The
intention is to provide a visual picture of the overall pattern of the 22 years.
The pattern shows a significant amount of noise. There is, however,
some indication that the months of November and December have
significantly lower seasonal ratios.
A model of the seasonal variation has been fitted using linear regression
and the parameters and resulting seasonal ratios are shown in Table
5.3.2. The table also indicates which months are significantly different,
at the 95% level, from a value of 1.0 which would indicate no
seasonality.
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Table 5.3.2 Termination Seasonal Model Parameters
Month Month
Delta
Seasonal
Ratio
Significantly
Different
from 1.0 at
95% level
Intercept 0.801
Jan 0.279 1.080 NO
Feb 0.293 1.094 NO
Mar 0.228 1.029 NO
Apr 0.177 0.978 NO
May 0.183 0.984 NO
Jun 0.209 1.010 NO
Jul 0.201 1.002 NO
Aug 0.220 1.021 NO
Sep 0.214 1.015 NO
Oct 0.243 1.044 NO
Nov 0.151 0.952 NO
Dec 0.000 0.801 YES
The model exhibits adequate goodness of fit with a p-value < 0.0001
and an adjusted R2 of 0.283 with 252 degrees of freedom. Graph 5.3.2
shows this model.
Graph 5.3.2 Termination Seasonal Model Ratios
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While there is some suggestion of a seasonal pattern only the December
ratio is statistically significant. The variations in other months do not,
on this analysis, constitute evidence of seasonality.
Claim terminations exclude benefit expiry and less than 2% of
terminations are caused by death. There is little room, therefore, for
distortion from other reasons for claim termination.
This data is for all males without distinction by any other
characteristics. Before considering the reasons for such a strong
seasonal variation in December, but not other months, the impact of
the other major characteristics will be examined. Table 5.3.3 shows the
mean and coefficient of variation for various other major characteristics.
Table 5.3.3 Seasonal Variation by Characteristic
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Females Mean 1.14 1.00 0.97 1.01 0.94 1.05 1.11 1.02 1.07 0.98 0.94 0.86
CoV 0.22 0.30 0.23 0.19 0.25 0.22 0.20 0.24 0.21 0.25 0.32 0.27
Males A Mean 1.13 1.10 1.00 0.98 0.97 1.06 1.04 1.01 1.03 1.04 0.88 0.80
CoV 0.18 0.14 0.14 0.14 0.14 0.20 0.15 0.15 0.16 0.11 0.23 0.23
Males B Mean 0.99 1.10 0.89 0.98 1.11 1.01 1.00 0.99 0.96 1.04 0.80 0.76
CoV 0.45 0.40 0.43 0.28 0.54 0.80 0.49 0.45 0.51 0.48 0.39 0.41
Males C Mean 1.05 1.05 0.99 1.00 0.93 0.98 0.96 0.95 0.92 0.96 0.94 0.79
CoV 0.27 0.27 0.29 0.32 0.26 0.29 0.25 0.34 0.30 0.29 0.30 0.33
Males D Mean 1.04 1.10 1.09 0.99 1.01 0.98 0.99 1.04 1.04 1.04 1.00 0.76
CoV 0.13 0.21 0.14 0.16 0.22 0.15 0.18 0.27 0.17 0.17 0.19 0.27
Males Mean 1.05 1.08 1.05 1.01 0.99 0.99 1.02 1.05 1.03 1.02 0.94 0.77
14 days CoV 0.12 0.15 0.14 0.11 0.11 0.14 0.10 0.14 0.10 0.10 0.15 0.20
Males Mean 1.14 1.10 0.99 0.90 0.98 1.04 0.97 1.01 0.97 1.10 1.00 0.86
1 month CoV 0.19 0.14 0.18 0.23 0.13 0.18 0.20 0.23 0.14 0.13 0.25 0.27
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Graph 5.3.3 Seasonal Variation by Characteristic
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While the coefficients of variation grow larger as the volume of data
diminishes in each group, the general pattern shows no sign of being
materially disrupted, i.e. evidence only in December of any significant
seasonality. The flattest pattern occurs for males, occupation class A,
but even there the December decline can clearly be seen.
Bearing in mind the discussion in Section 1.5 we might postulate that a
relevant name for this seasonal pattern is the “Christmas Effect”. As the
calendar year draws to a close and the Christmas and, in Australia, the
summer holidays approach those whose actual physiological condition
would allow recovery and return to work do not do so. To take that step
would be to forego the Christmas holidays and to exchange that period
of celebration, fun and relaxation for work. Even though an increase in
income would result it is possible that the claimants have rearranged
their affairs to cope with the reduced income during the disability claim
and are prepared to continue with that until the holiday season is
finished. It must also be recognised that many employers will not be
attracted to having a previously disabled worker returning just as the
hassle of ensuring sufficient staff over the holiday period is in full
swing. Once December (and Christmas) has passed all these issues
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drop away and the attraction of recovery re-emerges. While not
significant it is consistent with this argument that January shows a
higher termination rate.
It is interesting to compare the seasonal pattern for incidence and claim
termination. Both show the same pattern at the end of the year but the
physiological reasons appear contrary. Lower incidence implies lower
disability, lower claims termination implies worse continuing disability.
It is tempting to once again remember the discussion of section 1.5 and
suggest that much disability behaviour may have less relation to
physiology than seems logical.
For companies examining their experience on a regular basis such a
seasonal pattern must be included if the signals from the experience are
to be properly interpreted. While the limited volume of data in an
individual company will lead to a lot of noise, the general pattern should
be remembered when asserting that “the December quarter has shown
a deterioration in claim termination experience”. It is also relevant to
examine the behaviour of claims management. If their diligence is
unchanged why do they allow more claims to continue in December
than every other month?
5.4 Broader Characteristics
In section 5.2 the characteristics gender, occupation, deferment, age at
claim, smoking status and claim duration were examined. Data is
available on nine other characteristics – benefit amount, disability
definition, selection at issue, expiry age, benefit period, benefit type,
contract type, no claim bonus and AIDS exclusion. In addition some
data is available in respect to the claim termination experience
according to whether the claim was for the full benefit amount or
whether some offset was applied resulting in only a partial benefit being
paid.
This gives a total of sixteen characteristics relevant for claim
termination. In section 5.4.1 the ten other characteristics are analysed
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individually with the impact of gender, occupation and deferment being
combined when relevant. And in section 5.4.2 the combination of
fourteen of those characteristics is analysed using generalised linear
modelling techniques.
5.4.1 Other Characteristics – Single Dimensional Analysis
5.4.1.1 Benefit Amount
In a similar fashion to that used for analysing incidence by amount the
termination experience has been analysed by comparing the experience
when measured by amount to that measured by number of
terminations and by measuring the experience by claim amount bands.
Actual/Expected Measured by Amount vs Numbers
Table 5.4.1.1 shows the comparison for males and Table 5.4.1.2 for
females. In both tables the extreme value for 1990 has been excluded
from the calculation of mean, standard deviation and T Test.
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Table 5.4.1.1 Comparison of Actual/Expected Measured by Amount and
Numbers – Males
Amount Numbers Ratio
1980 1.70 1.56 1.09
1981 1.52 1.52 1.00
1982 1.26 1.39 0.91
1983 1.29 1.28 1.01
1984 1.10 1.18 0.93
1985 1.19 1.21 0.98
1986 1.14 1.15 0.99
1987 1.10 1.17 0.94
1988 1.17 1.21 0.97
1989 1.07 1.20 0.89
1990 1.29 0.93 1.39
1991 0.84 0.86 0.98
1992 0.85 0.88 0.97
1993 0.83 0.85 0.98
1994 0.80 0.82 0.98
1995 0.79 0.81 0.98
1996 0.66 0.68 0.97
1997 0.73 0.73 1.00
1998 0.57 0.61 0.93
1999 0.47 0.49 0.96
2000 0.51 0.52 0.98
2001 0.56 0.55 1.02
Mean 0.97
StdDev 0.04
CoV 0.04
T Test 0.81
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Table 5.4.1.2 Comparison of Actual/Expected Measured by Amount and
Numbers – Females
Amount Numbers Ratio
1980 1.03 1.20 0.86
1981 1.43 1.38 1.04
1982 1.32 1.32 1.00
1983 1.16 1.10 1.05
1984 1.28 1.23 1.04
1985 1.10 1.04 1.06
1986 1.28 1.36 0.94
1987 1.11 1.12 0.99
1988 1.18 1.14 1.04
1989 1.01 1.15 0.88
1990 1.38 0.91 1.52
1991 0.86 0.89 0.97
1992 0.77 0.83 0.93
1993 0.85 0.87 0.98
1994 0.76 0.78 0.97
1995 0.72 0.74 0.97
1996 0.64 0.64 1.00
1997 0.63 0.66 0.95
1998 0.49 0.50 0.98
1999 0.43 0.42 1.02
2000 0.53 0.52 1.02
2001 0.59 0.59 1.00
Mean 0.98
StdDev 0.04
CoV 0.04
T Test 0.82
Graph 5.4.1.1 shows the ratios graphically.
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Graph 5.4.1.1 Ratios of Actual/Expected Measured by Amount and
Numbers
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When the extreme ratio for 1990 is removed from the comparisons there
is evidence that terminations by amount are marginally worse than
when measured by numbers. The difference is however small and there
is little volatility in the data, especially after 1990. There is no
statistically significant difference.
Table 5.4.1.3 shows the male ratios by occupation class. Again the 1990
data is excluded from the calculation of mean, standard deviation and T
Test. The graphical representation is shown in Graph 5.4.1.2.
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Table 5.4.1.3 Ratios of Actual/Expected Measured by Amount and
Numbers – Males by Occupation
A B C D
1980 1.02 1.05
1981 1.01 1.14 1.07 0.90
1982 0.75 1.01 0.98
1983 1.06 0.98 0.95 0.98
1984 0.87 0.92 0.93 0.94
1985 0.93 0.89 1.01 0.98
1986 1.03 1.00 0.98 0.99
1987 0.98 0.96 0.88 1.00
1988 1.07 0.98 0.93 0.95
1989 0.93 0.93 0.87 0.87
1990 1.20 1.01 1.23 1.22
1991 0.98 1.00 0.99 0.92
1992 0.97 0.92 0.97 0.93
1993 1.01 0.95 0.99 0.90
1994 1.00 0.96 0.99 0.91
1995 1.01 0.94 0.98 0.91
1996 0.95 0.97 0.99 0.96
1997 1.00 0.96 1.01 0.96
1998 0.95 1.00 0.98 0.88
1999 0.98 1.02 1.04 0.95
2000 0.96 1.02 0.98 0.97
2001 0.97 1.03 1.02 0.98
Mean 0.98 0.97 0.97 0.94
StdDev 0.05 0.04 0.05 0.04
CoV 0.05 0.04 0.05 0.04
T Test 0.87 0.81 0.66 0.53
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Graph 5.4.1.2 Ratios of Actual/Expected Measured by Amount and
Numbers – Males by Occupation
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Apart from a suggestion of occupation class D having a very small worse
experience to the other three classes there is little serious evidence of
any material difference between the occupation classes and certainly
none which is statistically significant.
Actual/Expected Measured by Amount Bands
In this section experience is measured according to amount bands. The
amount bands are the benefit per month. All benefit amounts have been
inflation adjusted by multiplying the original benefit amount by the
ratio of average weekly earnings in 2001 to the average weekly earnings
for the year of the original data. Average weekly earnings has been
differentiated by gender.
The analysis is presented by showing the ratio of experience in each
amount band to that for amount band $2000-$3999 per month for each
year. This amount band was chosen as the comparator as it is the band
in which the average benefit amount, adjusted for inflation, lies in every
year. Tables 5.4.1.4 and 5.4.1.5 and graphs 5.4.1.3 and 5.4.1.4 show
the results for males and females respectively.
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Table 5.4.1.4 Experience by Amount Band – Males
Ratio of Actual/Expected to that for Amount Band $2000-$3999
$0 -
$1,999
$4,000
-
$5,999
$6,000
-
$9,999
$10,000
-
$14,999
$15,000+
1980 0.65 0.93 0.90 0.31 1.04
1981 1.09 0.81 1.23 1.98
1982 1.12 1.32 1.36 0.66
1983 1.07 1.30 1.42 0.79
1984 1.14 1.40 0.84
1985 0.93 0.91 0.78 2.17 0.69
1986 1.01 1.14 1.66 0.42 1.27
1987 1.16 0.99 0.71 1.68 2.50
1988 1.03 1.06 0.93 1.31 5.69
1989 1.19 0.99 1.13 1.25 0.79
1990 0.91 1.02 1.10 0.99 1.74
1991 1.12 0.94 0.96 0.90 1.41
1992 1.11 0.95 0.86 0.80 0.90
1993 1.11 0.88 1.00 1.18 1.19
1994 1.13 1.00 0.84 1.34 0.99
1995 1.14 0.89 0.96 0.95 1.28
1996 0.99 0.92 0.73 0.86 1.04
1997 0.96 0.93 0.88 0.88 0.89
1998 1.13 0.85 0.82 0.66 1.00
1999 0.94 0.88 0.86 0.76 1.06
2000 0.95 0.85 0.85 0.87 0.78
2001 0.91 1.05 0.96 0.77 0.96
Mean 1.05 0.94 0.89 0.82
StdDev 0.09 0.06 0.08 0.10
CoV 0.09 0.07 0.09 0.12
T Test 0.56 0.51 0.19 0.14
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Graph 5.4.1.3 Experience by Amount Band – Males
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(1) Because of the paucity of data the band in excess of $15,000 per month
has been omitted from the graph.
These results confirm the general conclusion drawn from comparing
measurement by amount and numbers. That analysis suggested a small
decrease in termination rates when measured by amount. This would
lead to an expectation of small decreases as amount band increased.
Although none of the results is statistically significant, there is some
evidence of this pattern in the analysis by amount bands.
The overall conclusion is of a small decrease in termination rates as
amount increases. The data is however not conclusive and, given that
lack of statistical significance, could be argued to support no material
difference. There is much less difference by amount than demonstrated
for claim incidence.
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5.4.1.2 Definition
In the same manner as was used in analysing definition for claim
incidence only the definitions “own occupation 2 years”, “own
occupation” and “any occupation” are considered.
The data prior to 1987 has some missing cells and some unexplained
dramatic changes in the proportion of business in each definition. Also
the years after 1998 show a very major shift in the relative proportions
of business between “own occ” and “own occ 2”. Since these may be due
to changes in companies contributing or to errors in the coding of
definition only the years 1987 to 1998 have been included in the
calculation of means and other measures in all the tables in this
section.
Table 5.4.1.5 and Graph 5.4.1.4 show the ratio of actual/expected for
each definition to that for “own occupation”.
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Table 5.4.1.5 Experience by Definition – Males
Ratio of Actual/Expected to that for Definition “Own Occ”
own occ
2 any occ
1980 0.97 0.26
1981 1.45 0.40
1982 1.01 0.83
1983 0.96 1.15
1984 1.07 1.19
1985 0.94 0.97
1986 0.92 1.19
1987 1.14 1.21
1988 1.22 1.23
1989 1.11 1.15
1990 1.02 1.86
1991 1.06 1.47
1992 1.02 1.38
1993 1.17 1.63
1994 1.03 1.68
1995 1.15 1.65
1996 1.16 1.20
1997 1.13 1.27
1998 1.83 2.36
1999 1.57 1.91
2000 1.71 1.47
2001 1.38 1.42
Mean 1.17 1.51
StdDev 0.22 0.35
CoV 0.19 0.23
T Test 0.15 0.00
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Graph 5.4.1.4 Experience by Definition – Males
Ratio of Actual/Expected to that for Definition “Own Occ”
0.00
0.50
1.00
1.50
2.00
2.50
19
80
19
81
19
82
19
83
19
84
19
85
19
86
19
87
19
88
19
89
19
90
19
91
19
92
19
93
19
94
19
95
19
96
19
97
19
98
19
99
20
00
20
01
own occ 2
any occ
It is clear that termination rates are highest for “any occupation”,
followed by “own occupation 2” with the lowest termination rates for
“own occupation”. The difference is statistically significant for “any occ”.
This pattern is consistent with that which could be derived from
qualitative reasoning.
The pattern of the ratios by occupation class is shown in Table 5.4.1.6.
For classes A, B and C only the ratio of “own occupation 2” to “own
occupation” is considered since there is very little business in these
classes for “any occupation”. However, for class D the latter definition is
included since there is a material volume of business with such a
definition in this class.
Disability Income Insurance
190
Table 5.4.1.6 Experience by Definition – Males by Occupation
Ratio of Actual/Expected to that for Definition “Own Occ”
A B C D
own occ 2 own occ 2 any occ
1980 1.02 0.82
1981 1.42 1.46 1.93 5.08
1982 1.35 0.69 0.83 1.22 0.79
1983 1.16 2.59 0.48 1.12 1.07
1984 0.98 1.84 0.80 1.21 1.15
1985 1.12 0.86 1.00 0.98
1986 1.23 0.38 0.85 0.84 1.18
1987 0.91 1.30 1.32 0.99 1.21
1988 1.20 1.14 1.45 1.05 1.26
1989 0.88 1.18 1.34 1.05 1.69
1990 1.26 1.40 1.02 0.95 1.58
1991 1.01 1.47 1.10 0.99 1.42
1992 1.02 1.30 1.11 0.92 1.36
1993 1.26 1.08 1.05 1.64 2.30
1994 0.93 1.20 1.12 1.03 1.73
1995 1.08 1.13 1.11 1.33 1.77
1996 1.15 1.59 0.97 1.49 1.47
1997 0.93 1.16 0.96 1.74 1.69
1998 1.53 2.03 2.13 1.64 2.25
1999 2.89 2.03 1.75 1.04 1.61
2000 2.02 2.10 1.93 1.62 1.22
2001 1.03 1.50 1.34 1.78 1.88
Mean 1.10 1.33 1.22 1.23 1.64
StdDev 0.19 0.27 0.32 0.31 0.35
CoV 0.18 0.20 0.26 0.25 0.21
T Test 0.54 0.03 0.05 0.08 0.00
This data suggests some differences between occupation classes. Class
A has a small increase in termination rates for “own occ 2” but it is not
statistically significant. While Class B has the least data its result is
statistically significant. For Classes C and D the difference in
termination rates is statistically significant as is the difference between
“own occ” and “any occ” for Class D.
However, the significant issue in comparing definitions is the behaviour
of “own occ 2” at the two year point when the change in definition takes
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place. In order to analyse this issue the ratios of actual/expected for the
two definitions for durations 1 year, 2 years and 3 years are compared.
Beyond 3 years there is so little data that any comparison is rendered
invalid.
Table 5.4.1.7 shows the ratios of actual/expected for “own occ 2” to
“own occ” for males for the claim durations in each of the first three
years of claim. It must be noted that all of this data is sparse.
Table 5.4.1.7 Experience by Definition – Males by Claim Duration
Ratio of Actual/Expected of “Own Occ 2” to “Own Occ”
Year 1 Year 2 Year 3
1980 0.93 0.56
1981 1.46
1982 1.03 0.72 0.40
1983 0.93
1984 1.05 1.04
1985 0.90 1.63 1.78
1986 0.90 1.36
1987 1.12 1.39 0.78
1988 1.19 1.48 1.83
1989 1.12 0.98 0.41
1990 1.02 0.98 0.44
1991 1.05 1.11 1.52
1992 1.01 1.11 0.15
1993 1.14 1.55 0.97
1994 1.00 0.99 1.18
1995 1.14 1.13 1.24
1996 1.13 1.36 1.45
1997 1.10 1.26 1.75
1998 1.78 1.74 1.83
1999 1.59 1.11 1.19
2000 1.78 1.31 0.94
2001 1.69 0.95 0.28
Mean 1.15 1.26 1.13
StdDev 0.21 0.25 0.58
CoV 0.18 0.20 0.52
T Test 0.19 0.06 0.74
Only year 2 has statistical significance.
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There is material volatility in the data, particularly for longer claim
durations. However, these results, together with those shown in Table
5.4.1.6, suggest that the “own occ 2” definition consistently has higher
termination rates than “own occ”. Unfortunately the data for year 3 is
too small to draw conclusions about the behaviour in each definition at
year two when the “own occ 2” definition changes. It is however
plausible that the increase in relative termination experience for “own
occ 2” in year 2 is linked to the change in definition which is shortly to
occur. Those claimants for whom the change in definition will be
significant may well choose to return to work earlier than the end of the
year.
5.4.1.3 Medical Evidence
As noted in section 4.2.6, which discussed the effect of selection on
incidence rates, there is now only a small proportion of policies where a
medical examination is conducted as part of the initial underwriting. In
analysing the impact of this initial medical examination on termination
rates the ratio of actual/expected for policies where an examination was
conducted to those where it was not has been calculated. The results
are shown in Table 5.4.1.8 and Graph 5.4.1.5.
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Table 5.4.1.8 Ratio of Actual/Expected of Medical Examination vs
NonMedical
Males Females
1980 1.29 0.61
1981 1.25 0.81
1982 0.97 0.93
1983 0.98 0.78
1984 1.05 0.71
1985 0.94 1.42
1986 1.13 1.43
1987 1.02 1.33
1988 1.00 0.91
1989 1.11 0.84
1990 1.20 1.74
1991 1.13 1.13
1992 1.09 0.98
1993 1.13 1.02
1994 0.99 0.92
1995 1.04 0.89
1996 0.77 0.72
1997 0.86 0.81
1998 1.05 0.57
1999 1.09 1.18
2000 0.94 0.90
2001 1.04 0.83
Mean 1.05 0.83
StdDev 0.12 0.20
CoV 0.11 0.24
T Test 0.57 0.09
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Graph 5.4.1.5 Ratio of Actual/Expected of Medical Examination vs
NonMedical
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While there is some suggestion of a trend from 1990 to 1996 and then
from 1997 onwards, it must be remembered that as the years pass
there are progressively fewer policies written with a medical
examination. Overall there is little evidence of any material difference in
the termination experience between policies medically examined at
issue and those which were not. While the T Test for females suggests
statistical significance for the six years where there was not sparse
data, it must be borne in mind that there are only those six
observations.
5.4.1.4 Expiry Age
In the same manner as used in section 4.4.1.3, which analysed
incidence rates by expiry age, the ratios of actual/expected for expiry
age 65 to those for expiry age 60-64 has been calculated. The results
are shown in Table 5.4.1.9 and Graph 5.4.1.6.
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Table 5.4.1.9 Ratio of Actual/Expected for Expiry Age 65 to Expiry
Ages 60-64
Males Females
1980 0.84 0.59
1981 1.28 0.79
1982 0.94 1.25
1983 0.86 0.89
1984 0.86 0.96
1985 0.89 1.05
1986 0.97 1.20
1987 1.06 0.85
1988 1.15 1.18
1989 1.18 1.26
1990 1.03 1.16
1991 0.89 0.86
1992 0.99 1.14
1993 1.00 1.07
1994 0.93 1.12
1995 1.01 1.12
1996 1.46 1.10
1997 1.58 1.19
1998 1.52 1.24
1999 0.98 0.98
2000 0.93 0.93
2001 0.71 0.81
Mean 1.06 1.08
StdDev 0.23 0.14
CoV 0.22 0.13
T Test 0.81 0.47
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Graph 5.4.1.6 Ratio of Actual/Expected for Expiry Age 65 to
Expiry Ages 60-64
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The results show very significant volatility. There is a clear trend for
males for better termination experience for expiry age 65 during the
1980s, a worsening trend during the first half of the 1990s and then
complete chaos. Females are volatile throughout.
Unlike claim incidence where there was evidence of worse experience for
expiry age 65 there is no statistically significant evidence of any
difference for claim terminations.
5.4.1.5 Benefit Period
Claims which terminate due to the end of the benefit period being
reached are excluded from the definition of claim termination. Hence
the comparisons of experience by benefit period measures the claim
terminations due to recovery or death. The ratios of actual/expected for
benefit periods 2 years and 5 years to that for policy expiry are shown in
Table 5.4.1.10 and Graph 5.4.1.7.
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Table 5.4.1.10 Ratio of Actual/Expected of Benefit Period to Benefits to
Policy Expiry – Males
2 years 5 years
1980 0.80 0.96
1981 1.03 1.54
1982 1.03 1.13
1983 0.89 0.96
1984 0.84 0.97
1985 0.91 1.01
1986 1.07 1.12
1987 1.13 1.02
1988 1.29 1.25
1989 1.18 1.07
1990 1.49 1.25
1991 1.26 1.16
1992 1.05 1.02
1993 1.17 1.16
1994 1.09 1.06
1995 1.21 1.11
1996 1.27 1.17
1997 1.23 1.19
1998 1.36 1.46
1999 1.14 1.59
2000 1.02 1.44
2001 0.38 0.77
Mean 1.14 1.21
StdDev 0.16 0.17
CoV 0.14 0.14
T Test 0.31 0.08
The data for 2001 has been arbitrarily excluded from the statistical
calculations because it looks totally out of line with the data for other
years. It is not possible to determine whether this is real experience or
data errors. It has been assumed to be the latter.
Disability Income Insurance
198
Graph 5.4.1.7 Ratio of Actual/Expected of Benefit Period to Benefits to
Policy Expiry – Males
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What seems clear from these results is that, ignoring the last year
where the data looks suspicious, the best termination experience is for
benefit period 5 years, followed closely by 2 years with expiry age having
the worst claim termination experience. The 5 year experience is
statistically significant. It is possible to argue qualitatively that this is a
reasonable outcome. When the benefit period is short there is a stronger
incentive to return to work than when the benefit period is much longer.
A T Test comparison between 2 years and 5 years gives a result of 0.81
i.e. no statistically significant difference.
5.4.1.6 Benefit Type
Similarly to the analysis of this characteristic for claim incidence the
very small amount of data for cover “only out of working hours” has
been ignored. The comparison is for actual/expected for increasing
claim benefits to level benefits. The results are shown in Table 5.4.1.11
and Graph 5.4.1.8.
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Table 5.4.1.11 Ratio of Actual/Expected for Increasing Benefits to Level
Benefits
Males Females
1980 1.01 0.83
1981 0.98 1.33
1982 1.07 2.05
1983 0.93 0.57
1984 1.00 1.04
1985 1.05 0.75
1986 1.06 0.81
1987 0.93 0.92
1988 0.87 0.86
1989 1.00 1.24
1990 0.85 0.99
1991 0.86 0.79
1992 0.92 1.02
1993 0.89 0.85
1994 0.94 0.96
1995 0.93 0.89
1996 0.90 1.02
1997 0.94 0.98
1998 0.89 0.87
1999 1.09 1.00
2000 1.24 1.33
2001 1.60 1.57
Mean 0.99 1.03
StdDev 0.18 0.22
CoV 0.18 0.21
T Test 0.72 0.95
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Graph 5.4.1.8 Ratio of Actual/Expected for Increasing Benefits to Level
Benefits
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There is no evidence of any difference in termination rates between
increasing and non-increasing benefits. The last three years are totally
out of character with all other years. Even if this latest period is ignored
there is no statistically significant evidence of worse termination
experience for increasing benefits. This is contrary to what would be
expected, namely that increasing benefits have worse termination
experience.
5.4.1.7 Contract Type
Section 4.4.1.4 discussed the changes in the type of contracts sold over
the period. The predominant contract type is now non-guaranteed
stepped premiums so that any conclusions about relative experience
have little relevance to current contract design and pricing.
The ratios of actual/expected for each contract type to that for non-
g’teed stepped premium are shown in Table 5.4.1.12.
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Table 5.4.1.12 Ratio of Actual/Expected for Each Contract Type to that
for Non-G’teed Stepped - Males
Level Premiums
Stepped
Premiums
G'Teed
Non
G'teed G'Teed
1980 0.61
1981 1.41
1982 1.25 1.25 1.05
1983 1.15 0.99 1.23
1984 1.18 1.15 1.37
1985 1.12 1.19 1.06
1986 1.00 1.03 1.18
1987 0.83 0.89 0.96
1988 0.85 0.93 1.04
1989 0.75 0.83 1.23
1990 1.08 0.92 1.79
1991 1.12 1.06 1.43
1992 0.92 1.08 1.38
1993 0.74 1.02 1.49
1994 0.89 1.03 1.66
1995 0.70 1.05 1.51
1996 0.59 0.94 1.09
1997 0.50 0.91 1.20
1998 0.34 0.93 2.66
1999 0.84 0.53 1.98
2000 1.09 0.64 1.96
2001 0.72 1.17 1.26
Mean 0.88 0.93 1.49
StdDev 0.21 0.16 0.44
CoV 0.24 0.17 0.30
T Test 0.28 0.59 0.00
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The results are difficult to interpret. Guaranteed stepped premium
business has statistically significantly higher termination rates. For
guaranteed level premium business there is some evidence, though not
statistically significant, of lower termination rates. In the late eighties
when there was a reasonable volume of business for each type it seems
that there was little difference in the termination experience except for
guaranteed stepped premium business. In years after that, the declining
volume of business in other than non-g’teed stepped premium makes
any conclusion unreliable.
5.4.1.8 No Claim Bonus
The ratio of actual/expected for policies with a No Claim Bonus to those
without a bonus is shown in Table 5.4.1.13 and Graph 5.4.1.10.
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Table 5.4.1.13 Ratio of Actual/Expected for No Claim Bonus to that with
no bonus.
Males Females
1980 1.53 0.54
1981 0.63 1.29
1982 1.08 0.82
1983 1.29 1.14
1984 0.93 1.80
1985 0.91 0.53
1986 0.91 1.28
1987 0.86 0.90
1988 1.05 1.30
1989 1.16 1.38
1990 0.75 0.83
1991 0.80 0.79
1992 1.01 1.24
1993 1.04 1.25
1994 1.04 1.21
1995 0.93 1.16
1996 1.09 1.28
1997 0.96 1.13
1998 0.90 0.96
1999 1.32 1.35
2000 1.52 1.60
2001 1.09 0.97
Mean 1.02 1.15
StdDev 0.18 0.23
CoV 0.18 0.20
T Test 0.89 0.28
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Graph 5.4.1.10 Ratio of Actual/Expected for No Claim Bonus to that
with no bonus.
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The data shows great volatility for both males and females. Given this
and the lack of any clear trend it may be reasonable to conclude that
there is no evidence to justify any difference between the existence or
not of a no claim bonus. The statistical results show no significant
difference. This would be consistent with general reasoning. Once the
claim has occurred the presence of such a bonus is of no relevance.
5.4.1.9 AIDS Exclusion
Table 5.4.1.14 shows the ratio of actual/expected for AIDS covered to
AIDS excluded.
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Table 5.4.1.14 Ratio of Termination Actual/Expected for AIDS Covered
to AIDS Excluded.
Males Females
1991 1.11 1.11
1992 0.91 0.88
1993 1.25 1.33
1994 0.86 1.11
1995 0.94 1.09
1996 1.03 0.89
1997 1.06 0.99
1998 1.11 0.86
1999 1.57 1.16
2000 1.55 1.51
2001 0.81 0.85
Mean 1.11 1.07
StdDev 0.24 0.20
CoV 0.22 0.19
T Test 0.62 0.67
These results are shown graphically in Graph 5.4.1.11
Graph 5.4.1.11 Ratio of Termination Actual/Expected for AIDS Covered
to AIDS Excluded.
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While there is some volatility, especially for females, the general trend is
for a rise in the ratio through to 1999 and then a major decline in 2001.
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There is no statistically significant evidence of any difference in
termination experience.
5.4.1.10 Partial Claims
The full pattern of partial claims is not present in the data since the
changes in partial amounts for an individual claim are not readily
available. In the analyses which follow claims have been divided
between full and partial benefits according to the proportion of benefits
being paid at the commencement of the claim. Claims for which the
proportion of benefit is 100% are full and all others are partial. There is
insufficient data to subdivide partials by benefit proportion.
Partial claims represent around 12.5% of total claim numbers for males
and 15% for females. There is some volatility with the proportion
varying between 7% and 24%.
The analyses have been done by considering the ratios of
actual/expected terminations and actual/expected claim durations for
full and partial benefits. These are shown in Tables 5.4.1.15 and
5.4.1.16 and in Graphs 5.4.1.12 and 5.4.1.13.
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Table 5.4.1.15 Actual/Expected Terminations for Full and Partial
Benefits
Actual/Expected - Terminations
Full Partials A/E RatioPartial/Full
Males Females Males Females Males Females
1980 1.57 1.28 1.39 0.82 0.89 0.64
1981 1.55 1.40 1.29 1.22 0.83 0.87
1982 1.42 1.37 1.15 1.09 0.81 0.80
1983 1.27 1.10 1.30 1.10 1.02 1.00
1984 1.20 1.20 1.06 1.49 0.88 1.24
1985 1.25 1.03 1.07 1.07 0.86 1.04
1986 1.18 1.52 1.00 0.87 0.85 0.57
1987 1.18 1.11 1.14 1.17 0.97 1.05
1988 1.23 1.14 1.10 1.14 0.89 1.00
1989 1.21 1.18 1.13 1.03 0.93 0.87
1990 0.98 1.01 0.73 0.59 0.74 0.58
1991 0.88 0.91 0.73 0.73 0.83 0.80
1992 0.91 0.86 0.66 0.61 0.73 0.71
1993 0.87 0.89 0.75 0.78 0.86 0.88
1994 0.84 0.82 0.75 0.58 0.89 0.71
1995 0.84 0.75 0.71 0.69 0.85 0.92
1996 0.69 0.66 0.66 0.55 0.96 0.83
1997 0.75 0.68 0.65 0.58 0.87 0.85
1998 0.62 0.51 0.58 0.49 0.94 0.96
1999 0.47 0.39 0.65 0.61 1.38 1.56
2000 0.49 0.48 0.77 0.74 1.57 1.54
2001 0.53 0.57 0.68 0.69 1.28 1.21
Mean 0.87 0.81
StdDev 0.07 0.12
CoV 0.08 0.15
T Test 0.12 0.02
Bearing in mind that values below 1.0 represent worse termination
experience it is clear that partial benefits have materially worse
experience. The data in respect to 1999 – 2001 shows opposite results
to all prior years. The reasons for this are unknown. It is certainly
possible that changes in companies contributing or changes in the
reliability of the recording of benefit proportions have caused this
discontinuity. It is difficult to see any reason why such a change should
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have occurred for other reasons. The calculation of the mean and other
measures in the table exclude these three years.
While there is less data for females the general pattern is the same.
The results are statistically significant for females but not clearly so for
males.
The results are also shown graphically in Graph 5.4.1.12.
Graph 5.4.1.12 Ratios of Actual/Expected Terminations for Full and
Partial Benefits
Data is A/E Partial/Full
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Although there is some volatility in the ratios from year there is no
evidence of any material trend apart from the last three years.
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Table 5.4.1.16 Actual/Expected Claim Durations for Full and Partial
Benefits
Actual/Expected - Claim Durations
Full Partials A/E RatioPartial/Full
Males Females Males Females Males Females
1980 0.47 0.49 0.94 0.36 2.00 0.73
1981 0.44 0.60 0.69 0.76 1.57 1.27
1982 0.49 0.55 0.85 1.61 1.73 2.93
1983 0.58 0.77 1.03 0.53 1.78 0.69
1984 0.61 0.97 0.93 1.54 1.52 1.59
1985 0.62 0.48 0.96 1.39 1.55 2.90
1986 0.72 0.67 0.87 1.36 1.21 2.03
1987 0.65 0.69 1.09 1.06 1.68 1.54
1988 0.72 0.67 1.13 0.91 1.57 1.36
1989 0.61 0.52 1.22 1.32 2.00 2.54
1990 0.70 0.67 0.98 0.88 1.40 1.31
1991 0.72 0.76 1.17 1.40 1.63 1.84
1992 0.75 0.69 1.22 1.35 1.63 1.96
1993 0.82 0.82 1.20 1.58 1.46 1.93
1994 0.80 0.78 1.37 1.27 1.71 1.63
1995 0.67 0.77 1.20 1.50 1.79 1.95
1996 0.74 0.87 1.25 1.38 1.69 1.59
1997 0.89 0.93 1.37 1.83 1.54 1.97
1998 0.94 1.08 1.24 1.37 1.32 1.27
1999 1.02 1.09 1.31 1.57 1.28 1.44
2000 1.20 1.24 1.21 1.56 1.01 1.26
2001 2.00 2.09 1.02 1.17 0.51 0.56
Mean 1.59 1.71
StdDev 0.20 0.28
CoV 0.12 0.16
T Test 0.00 0.00
The same pattern exists as when measured by terminations. The data
for the last three years shows the same discontinuity and has similarly
been excluded from the statistical calculations.. When the comparison
is measured by actual durations of closed claims partial benefits have
duration in excess of 50% higher than full benefits. The differences
between full and partial benefits are statistically significant.
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Graph 5.4.1.13 Ratios of Actual/Expected Claim Durations for Full and
Partial Benefits
Data is A/E Partial/Full
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While the measure by terminations showed no evidence of a trend over
the period this measure – claim durations – suggests that since 1995
there has been a steady decline in the ratio of partial benefit claim
durations to full benefit claim durations. Even the last three years,
although dramatically low, are not inconsistent with the trend.
It is reasonable to conclude that partial benefits have a materially worse
termination experience than full claims.
5.4.1.11 Cause of Claim
Similarly to the analysis of incidence rates by claim cause, the full
range of possible claim causes have been collapsed into only four –
those with a reasonable proportion of total claims. These are mental
disorders, musculoskeletal diseases, accidents and all other.
The data used in the following analyses is Males only. Some summary
data for Females is shown in Table 5.4.1.20. The actual/expected for
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each cause is shown in Table 5.4.1.17. The actual claim durations for
each cause are shown in Table 5.4.1.18.
Table 5.4.1.17 Actual/Expected by Cause of Claim
Mental
Musculo-
sketal Accident Other
1980
1981 1.03 1.18 1.43 1.95
1982 0.93 1.17 1.20 1.84
1983 0.99 1.14 1.14 1.69
1984 0.99 0.93 1.09 1.49
1985 0.71 1.08 1.15 1.51
1986 0.80 1.17 1.05 1.38
1987 0.78 1.03 1.14 1.42
1988 0.79 0.99 1.24 1.35
1989 0.73 1.17 1.17 1.34
1990 0.61 0.80 0.94 1.10
1991 0.60 0.78 0.85 1.04
1992 0.57 0.78 0.95 0.91
1993 0.52 0.66 0.89 0.94
1994 0.64 0.69 0.89 0.85
1995 0.53 0.64 0.91 0.91
1996 0.42 0.60 0.72 0.80
1997 0.43 0.63 0.79 0.85
1998 0.41 0.54 0.69 0.65
1999 0.25 0.33 0.52 0.57
2000 0.35 0.44 0.56 0.56
2001 0.43 0.57 0.68 0.50
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Table 5.4.1.18 Actual Claim Durations (days) by Cause of Claim
Mental
Musculo-
sketal Accident Other
1980
1981 58 50 64 51
1982 100 57 61 49
1983 95 81 65 65
1984 107 79 81 62
1985 132 68 90 59
1986 193 82 78 79
1987 105 84 77 70
1988 177 101 81 73
1989 114 86 76 79
1990 138 102 76 76
1991 164 102 80 77
1992 153 106 82 89
1993 163 106 99 102
1994 142 121 87 105
1995 138 117 54 101
1996 183 142 71 109
1997 236 148 91 121
1998 222 134 105 131
1999 331 196 133 128
2000 289 223 135 163
2001 378 320 221 254
A graphical representation of the claim durations is shown in Graph
5.4.1.14.
Disability Income Insurance
213
Graph 5.4.1.14 Actual Claim Durations (days) by Cause of Claim
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The dramatic increase in claim duration in recent years is onlky too
obvious.
There are clear differences in the experience when subdivided by cause
of claim. Table 5.4.1.19 and Graph 5.4.1.15 show the ratio of
experience for each cause of claim to that for accident.
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Table 5.4.1.19 Ratio of Actual/Expected for Cause of Claim to that for
Accident
Mental
Musculo-
sketal Other
1981 0.72 0.82 1.36
1982 0.78 0.98 1.54
1983 0.86 1.00 1.48
1984 0.91 0.85 1.36
1985 0.62 0.94 1.31
1986 0.77 1.12 1.32
1987 0.68 0.90 1.25
1988 0.64 0.79 1.09
1989 0.62 0.99 1.14
1990 0.65 0.86 1.17
1991 0.71 0.92 1.22
1992 0.60 0.83 0.96
1993 0.59 0.75 1.06
1994 0.72 0.78 0.96
1995 0.58 0.70 1.00
1996 0.59 0.83 1.11
1997 0.54 0.80 1.08
1998 0.59 0.78 0.95
1999 0.48 0.64 1.10
2000 0.63 0.79 1.00
2001 0.62 0.83 0.73
Mean 0.62 0.84 1.09
StdDev 0.07 0.11 0.15
CoV 0.11 0.13 0.14
T Test 0.00 0.12 0.34
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Graph 5.4.1.15 Ratio of Actual/Expected for Cause of Claim to that for
Accident
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The T test results and the general appearance of the ratios make a
convincing case that the differences are significant. It is also apparent
that there has been some worsening of the experience of each claim
cause relative to “accident” over the period. This is particularly so for
“other”.
“Mental”, followed by “musculoskeletal” and then “accident” are, in
order, the worse termination experience.
The differences by claim cause have also been examined according to
gender and occupation. As noted earlier, in respect to incidence
experience, there are material differences in the proportion of claims by
cause for claim incidence.
These additional characteristics are compared in Table 5.4.1.20 which
shows the mean of the ratios of experience by claim cause and the T
Test values. Occupation is shown only for males. Only non-sparse data
is used in the statistical calculations.
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Table 5.4.1.20 Ratio of Termination Actual/Expected for Cause of Claim
to that for Accident by Gender and Occupation
Mental Musculo-sketal Other
Female
Mean 0.58 0.76 1.16
T Test 0.00 0.00 0.19
Male
Mean 0.62 0.84 1.09
T Test 0.00 0.12 0.34
Male A
Mean 0.53 0.81 0.86
T Test 0.00 0.04 0.09
Male B
Mean 0.55 0.85 1.00
T Test 0.00 0.12 0.94
Male C
Mean 0.65 0.80 1.17
T Test 0.00 0.07 0.19
Male D
Mean 0.66 0.77 1.00
T Test 0.00 0.01 1.00
In interpreting this table it must be remembered that termination
experience by gender and occupation differs. This data is intended only
to show the difference in termination rate by cause of claim. The same
general pattern of relativities remains across each of the characteristics.
Females show a particularly better experience for “other” while Males
have a worse experience.
There is a small improvement in relative experience for “mental” as
occupation group changes from A to D but less difference for
“musculoskeletal”.
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5.4.2 Other Characteristics – Generalized Linear Model Analysis
Service & Pitt (2002) developed a prototype Generalized Linear Model of
claim termination rates for the period 1980 to 1998. Their model used
only a subset of the possible characteristics for which data was
available. Not surprisingly it showed less than ideal measures of fit.
The development of a full scale GLM for the purpose of a “standard”
table is a significant undertaking and is not within the scope of this
thesis. However, a GLM is particularly useful in demonstrating the
manner in which the combination of characteristics, on which data is
available, influence the actual experience. Section 5.4.1 has shown the
impact of several characteristics measured generally on a single
dimensional basis. In some cases the combinations of gender and
occupation have been examined as well.
The use of a GLM in this section is designed only to provide another
view of the relative importance of the characteristics which are not
included in the normal experience analyses. The aim is to identify those
characteristics which should be examined because they demonstrate
material influence in the overall claim experience. Inclusion of the
results of such an analysis provides another view of the data which can
be compared with the single dimension analyses described in Section
5.4.1.
In this section the GLM as described in Service & Pitt (2002) has been
extended and has been fitted to each of the years 1980 to 2001. The
impact of each of the characteristics included in the model has been
judged according to its significance in the usual goodness of fit tests.
Not only does this show the impact of each characteristic it also allows
the changes in that impact over time to be shown.
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The details of the model follow.
Poisson error
Log link function
Regression coefficients determined using maximum likelihood
estimation
Covariates:
Gender
Age
Occupation
Definition
Deferment
BenefitPeriod
BenefitAmount
Smoker Status
AIDSExclusion
Duration since Disablement
NoClaimBonus
ContractType
MedicalExamination
Cause of Claim
Full or Partial Benefit
Interaction Terms:
√Age 
Age & Occupation
Gender & Age
Gender & Occupation
Age & Deferment
This model was separately fitted to each year so that every year had a
different set of coefficients but the same model structure.
Table 5.4.2.1 sets out the characteristics included in the model and
whether they were found to be significant at the 5% level. Those
characteristics which are known to be significant and which are
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commonly included in the “normal” characteristics are excluded from
this table in the interests of clarity. Those characteristics are gender,
age, occupation, deferment, smoking status and duration since
disablement. Medical examination at policy commencement was
included in the characteristics of the model. However, only in 1982 and
1994 was this significant at the 5% level. In the interests of clarity these
results have been excluded from Table 5.4.2.1.
Table 5.4.2.1 Other Characteristics’ GLM Significance
Year Amount Definition
Contract
Type
Benefit
Period
Partial
Benefit
No
Claim
Bonus
AIDS
Exclusion
Claim
Cause
1980 NO NO NO NO NO NO NO
1981 NO NO NO YES YES NO YES
1982 NO NO NO NO NO NO NO
1983 NO NO NO NO NO NO NO
1984 NO NO NO YES YES NO NO
1985 NO NO NO NO NO NO NO
1986 NO NO NO YES YES NO YES
1987 NO NO NO NO NO NO YES
1988 NO NO NO NO NO NO YES
1989 NO YES YES YES NO NO NO
1990 NO NO NO YES YES NO YES NO
1991 NO NO NO NO NO NO NO NO
1992 NO NO NO NO NO NO NO NO
1993 NO NO NO YES YES YES NO YES
1994 NO NO YES NO NO NO NO NO
1995 NO YES YES YES YES NO NO NO
1996 NO YES YES NO NO NO NO YES
1997 NO NO NO NO YES NO NO YES
1998 NO YES YES YES YES YES YES YES
1999 NO YES NO YES YES YES NO NO
2000 NO YES NO NO YES NO YES NO
2001 NO YES NO YES NO YES YES NO
Table 5.4.2.2 gives a comparison between the overall conclusions which
might be qualitatively drawn about the importance of each
characteristic examined in section 5.4.1 and this section.
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Table 5.4.2.2 Importance of Other Characteristics
Characteristic Single Dimension Analysis GLM Analysis
Benefit Amount NO NO
Definition YES YES
Contract Type NO NO
Benefit Period YES YES
No Claim Bonus NO NO
AIDS Exclusion NO NO
Claim Cause YES YES
Partial Benefit YES YES
Expiry Age NO Not Analysed
Benefit Type NO Not Analysed
Not surprisingly the two approaches to the analysis provide the same
general conclusions. Unlike incidence, where most of the characteristics
were significant, for terminations less than half of the characteristics
can legitimately claim importance. While individual companies may
have insufficient data to draw robust conclusions in respect to their
own experience, the potential influence of these other characteristics
must be considered in experience analyses and, following on from that,
pricing and rating factor design.
5.5 International Comparisons
5.5.1 USA
The details in respect to the investigation of disability income insurance
experience over the period 1990 – 1999 in the USA have been described
in section 4.5.1. Similarly to the comparison of incidence rates between
Australian and the US this comparison of claim termination experience
uses CIDA as expected and then compares the relative A/E for the two
countries to derive an estimate of the relative experience.
Table 5.5.1.1 shows the comparison of A/E for both countries and the
ratio of those A/E ratios for the period 1990 to 1999.
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Table 5.5.1.1 Comparison of Actual/Expected USA & Australia
Actual/Expected Ratio A/E
USA Australia USA/Australia
Number Amount Number Amount Number Amount
Q1 50 32 77 74 65 43
Q2 56 37 66 63 85 59
Q3 65 49 72 69 90 71
Q4 76 61 96 95 79 64
Q5 79 63 116 115 68 55
Q6 90 78 132 130 68 60
Q7 115 98 163 158 71 62
Q8 128 112 137 140 93 80
Year 3 128 104 187 183 68 57
Year 4+ 107 96 190 195 56 49
Total 61 52 76 74 80 70
Not only is the overall Australian experience materially better than the
USA but the worse experience for larger amounts present in the USA is
barely evident in Australia. The same general pattern of experience,
relative to CIDA, becoming better at longer claim durations is evident in
both countries.
The IDEC report analyses termination experience differentiated by
benefit period. Periods to age 65 are “long” and others are “short”. The
following comparisons retain that differentiation. The Australian data
measures the benefit periods “Policy Expiry” and “Lifetime” as “long” for
the purposes of this comparison.
Table 5.5.1.2 shows the comparison of experience divided by benefit
period.
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Table 5.5.1.2 Comparison of Actual/Expected (1) USA & Australia
Divided by Benefit Period
Actual/Expected Ratio A/E
USA Australia USA/Australia
Short Long Short Long Short Long
Q1 52 28 82 64 63 44
Q2 63 35 72 54 88 65
Q3 74 47 85 55 87 85
Q4 92 59 111 81 83 73
Q5 95 61 145 91 66 67
Q6 111 77 159 107 70 72
Q7 146 96 176 144 83 67
Q8 156 109 114 159 137 69
Year 3 (2) 180 103 224 166 80 62
1 Measured by Amount
2 There is insufficient Australian data when divided by benefit period at
longer claim durations.
The Australian experience shows a similar relationship between short
and long benefit periods as the USA. The improvement in termination
experience in Australia compared to USA is fairly consistent across
claim durations and between short and long benefit periods.
The USA occupational class definitions contained a material difference
to those in Australia. The IDEC report divided occupation class A into
medical and non-medical sub classes due to the very different results
for each of the two sub classes. Such a division is not possible in
Australia at present due to the lack of the data which would permit
such a process.
The relative experience of Males by occupation class for short and long
benefit periods is shown in Tables 5.5.1.3 and 5.5.1.4. Occupation class
for USA experience is divided into medical and non-medical
occupations.
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Table 5.5.1.3 Male Experience1 by Occupation Class - Short benefit
Periods
Actual/Expected Ratio A/E
USA Australia USA/Australia
A B - D A B - D A B - D
Med Non-Med Med Non-Med Med Non-Med Med Non-Med
Year 1 48 63 68 64 69 84 70 91 81 76
Year 2 97 117 95 113 170 143 57 69 66 79
Year 3 155 147 128 218 197 236 79 75 54 92
Table 5.5.1.4 Male Experience1 by Occupation Class - Long benefit
Periods
Actual/Expected Ratio A/E
USA Australia USA/Australia
A B - D A B - D A B - D
Med Non-Med Med Non-Med Med Non-Med Med Non-Med
Year 1 38 39 47 49 59 61 64 66 77 80
Year 2 68 94 64 82 118 96 58 80 67 85
Year 3 83 121 80 157 189 133 44 64 60 118
1 Measured by Amount
2 Only deferment periods < 90 days are included.
3 Australia has no medical sub class and the figures shown are for the
whole of the occupation class
This table shows that one reason for the much worse overall USA
experience lies in occupation class A, particular the medical sub class
but also the nonmedical sub class. This is particularly evident for short
benefit periods and at shorter claim durations.
There are anecdotal comments made about the poor experience in
Australia for medical occupations but no data has been collected. If the
USA experience has any message it must be that, as already noted for
claim incidence, such a division of occupation class A should be a
matter of urgency.
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5.5.2 UK
The details of the UK model developed in 1991 have been described in
section 4.5.2.
The termination rates have been determined according to the detailed
description in part B of CMIR 12. For deferment period 2 weeks, where
there is no UK data, the termination rates have been determined using
the same methodology and assuming that there is no run-in period for
this deferment. The Australian data was examined to identify whether
this assumption was warranted. Unfortunately the Australian data for 1
week deferment was small and the results showed significant volatility
in the comparison of termination rates for the same duration since
disablement commenced between 1 and 2 weeks deferment. No reliable
conclusions could be drawn.
As for claim incidence the periods 1983-1986, 1987-1990, 1991-1994,
1995-1998 and 1999-2002 have been used in the Australia/UK
comparisons. Since the Australian data is not available for 2002 the
Australian experience for the period 1999-2001 has been used against
the UK 1999-2002 experience. The UK results for claim terminations
are presented separately for recoveries and deaths. Since the Australian
results combine those two the UK data has been aggregated in order to
obtain a proper comparison with the Australian data.
The very material differences in the basic characteristics of the business
in UK and Australia were discussed in section 4.5.2 and the
comparisons shown in Tables 4.5.2.1, 4.5.2.2 and 4.5.2.3.
The relative Australian and UK experience over the periods noted above
is shown below.
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Table 5.5.2.1 Overall Experience
Period UK Australia UK/Australia
Males Females Males Females Males Females
Actual/Expected Actual/Expected Ratio
1983-1986 0.89 0.82 0.60 0.58 1.48 1.41
1987-1990 0.82 0.75 0.57 0.55 1.44 1.36
1991-1994 0.68 0.66 0.49 0.50 1.39 1.32
1995-1998 0.65 0.57 0.46 0.43 1.41 1.33
1999-2000 0.56 0.46 0.39 0.41 1.44 1.12
The Australian experience is significantly worse than the UK. There is
some suggestion that for females the Australian experience has
deteriorated at a slightly slower rate than in the UK. For males there is
little movement in the comparison over the period. However, given the
material differences in the characteristics, this comparison needs more
detailed analysis to draw reliable conclusions. This is explored in the
following tables.
Table 5.5.2.2 Occupation Class A
UK Australia UK/Australia
Males Females Males Females Males Females
Actual/Expected Actual/Expected Ratio
1991-1994 0.81 0.70 0.54 0.50 1.50 1.40
1995-1998 0.74 0.62 0.47 0.43 1.57 1.44
1999-2000 0.64 0.51 0.39 0.41 1.64 1.24
The UK only started collecting occupation class data in 1991. Data prior
to that date was only for all occupations combined. It is clear that the
Australian experience for class A is significantly worse than that in the
UK. There is some serious suggestion, particularly for males, that this
experience has deteriorated over recent years compared to the UK.
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Table 5.5.2.3 Deferment 4 Weeks
UK Australia UK/Australia
Males Females Males Females Males Females
Actual/Expected Actual/Expected Ratio
1983-1986 0.74 0.75 0.80 0.81 0.93 0.93
1987-1990 0.64 0.63 0.71 0.69 0.90 0.91
1991-1994 0.56 0.55 0.58 0.56 0.97 0.98
1995-1998 0.53 0.52 0.49 0.45 1.08 1.16
1999-2000 0.51 0.41 0.47 0.46 1.09 0.89
There is a strong suggestion that the Australian experience for 4 weeks
deferment is similar to the UK although the same deterioration seen for
occupation class A is also evident for deferment 4 weeks. The females
experience is not dissimilar to that for males even with the apparent
relative improvement in the latest period.
Table 5.5.2.4 shows that for 13 weeks deferment there is materially
better Australian experience for both males and females. It should,
however, be recognised that there is significantly less Australian data at
this deferment period.
Table 5.5.2.4 Deferment 13 Weeks
UK Australia UK/Australia
Males Females Males Females Males Females
Actual/Expected Actual/Expected Ratio
1983-1986 0.68 0.72 0.85 0.34 0.80 2.12
1987-1990 0.68 0.59 0.72 0.76 0.94 0.78
1991-1994 0.56 0.52 0.68 0.71 0.82 0.73
1995-1998 0.48 0.44 0.59 0.47 0.81 0.94
1999-2000 0.43 0.38 0.49 0.41 0.88 0.93
In order to gauge the level of the Australian experience where the UK
had no data Table 5.5.2.5 shows the Australian A/E using the UK
model for expected (as in all the other tables) for deferments 2 weeks, 4
weeks and 13 weeks.
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Table 5.5.2.5 Australia Males, Actual/Expected UK Model
2 weeks 4 weeks 13 weeks
1983-1986 0.54 0.80 0.85
1987-1990 0.54 0.71 0.72
1991-1994 0.46 0.58 0.68
1995-1998 0.43 0.49 0.59
1999-2001 0.32 0.47 0.49
Focusing on those cells which are of major importance in the Australian
context the following conclusions can be drawn
 The UK termination experience is materially better than the
Australian,
 This is largely due to the very poor comparative Australian
experience for deferment 2 weeks.
 As the deferment period lengthens the Australian experience
improves relative to the UK. The best is for deferment 13 weeks.
 There is evidence that the Australian experience has worsened over
time against the UK.
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CHAPTER 6 – CONCLUSIONS
Rather than just summarise the large number of individual conclusions
documented throughout the thesis, this chapter brings the key results
together to paint an overall picture of the changes in the business over
the period and to focus on the issues arising from the experience.
The chapter is set out in the following sections
6.1 Business characteristics
6.2 Claim incidence
6.3 Claim terminations
6.4 Comparison of incidence and termination issues
6.5 Comparison with USA and UK experience
6.6 Seasonality
6.7 “State of Body” or “State of Mind”
6.8 Overall key conclusions
Chapter 1 set out the issues which this thesis examined. Those issues
and the sections in which the relevant conclusions are documented are
 A comparison of the actual experience to that expected by
IAD8993 and comments, where appropriate, on trends which have
occurred over the period under investigation. [Sections 6.2 and
6.3]
 Is the “shape” of IAD8993 in respect to each characteristic which it
contains supported by the experience. [Sections 6.2 and 6.3]
 Is there evidence that the characteristics which are not contained
in IAD8993 are significant predictors of claim experience. [Sections
6.2 and 6.3]
 a comparison of the Australian experience with that of the UK and
USE over the same period. [Section 6.5]
 the evidence suggesting some seasonality in experience. [Section
6.6]
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6.1 Business Characteristics
In 1980 the typical disability income policy had the following
characteristics.
 It was issued to a male, occupation class A.
 The benefit was around 75% of AWE with no increases during claim.
 The policy was equally likely to have a deferment period of 14 days,
1 month or 3 months.
 There was no differentiation by smoking status.
 It had an “own occ 2” definition with an expiry age of 65.
 75% of policies were subject to a medical examination.
 The premium was level and was guaranteed.
By 2001 this had changed to
 20% of policies were issued to females and only 50% of policies were
occupation class A.
 The benefit was around 90% of AWE and 75% of policies had
increasing benefits during claim.
 70% of policies had a 1 month deferment.
 All policies were differentiated by smoking status with 85% being
non-smoker.
 It now had an “own occ” definition but still with policy expiry age of
65.
 60% of benefit periods were to policy expiry with the remainder
predominantly 2 years.
 Less than 5% of policies were subject to medical examination.
 No premiums were guaranteed and 85% of policies had stepped
premiums.
 80% of policies provided cover if disability was caused by HIV+ or
AIDS.
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Given the extent of the shift in the characteristics of the business it is a
wonder that there should be any relationship at all between the
experience at the beginning of the period and that at the end.
6.2 Claim Incidence
The conclusions for incidence experience follow. They are then
summarised in Table 6.2.1 which sets out its summary against the
three issues noted at the beginning of this chapter.
 Incidence experience for Males shows no consistent trend over the
period. The early years showed rapidly reducing incidence, but the
data volume is much smaller than later years. From 1990 thru
1997 there was an increasing trend followed by a very significant
reduction in the last years.
 While Females have shown the same high level pattern as Males
there is much more evidence of an overall improvement over the
whole period. In particular the ratio of female experience to male
has steadily reduced over the whole period from 1.55 in 1986 to
1.25 in 2001. There is some evidence which suggests that a reason
for this improvement may be the increase in female workforce
participation. The change in “shape” of the relationship between
male and female incidence compared to IAD8993 is statistically
significant.
 The experience by occupation strongly suggests that the
relationships between occupation classes for males in IAD8993 are
no longer appropriate. In particular there is evidence that class A
has improved; class B has deteriorated and classes C and D have
remained moderately stable. The deterioration in Class B is
statistically significant. The data for females is insufficient to draw
reliable conclusions.
 Experience by deferment period has shown a major change in the
relationship between 1 month and 14 days – the two largest
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groups. Since 1988 the ratio of 1 month to 14 days experience has
deteriorated to be in excess of twice the value in that earlier year. 3
months deferment has shown no particular trend over the period.
The pattern is consistent across all occupations and is statistically
significant.
 There is a consistent pattern of deteriorating experience at younger
ages but a steady improvement at older ages. This same pattern
persists across gender and occupation. The pattern of rates by age
in IAD8993 is no longer appropriate and the change is statistically
significant.
 There is no evidence of any material change in the relationship
between overall smoker and non-smoker experience over the
period. It is clear, however, that as occupation class moves from A
to D the ratio of smoker to non-smoker reduces significantly.
 While medical examined lives have statistically significantly better
experience than those not so examined, there is no evidence of any
positive selection effect for medical or non-medical business.
Indeed there is a hint of some small element of anti-selection.
 A comparison of experience measured by number and by amount
suggests that there is a small deterioration in experience for higher
amounts. When experience is subdivided by amount band there is
statistically significant evidence that the smaller amounts have
materially better experience. The worse experience for higher
amount bands, while suggesting a small deterioration in
experience, is not statistically significant. There is no evidence of
any difference in the pattern by gender or occupation.
 Experience by definition suggests no significant difference between
“own occupation” and “own occupation 2” except for occupation
class A where the difference is statistically significant. The reason
for this worse experience for “own occ 2” is likely to be found in
underwriting decisions offering this definition to “poorer” risks. The
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comparison between “own occupation” and “any occupation”
shows, as expected, statistically significant better experience for
the latter definition.
 For reasons which are not clear the experience for expiry age 65 for
Males is statistically significantly worse than for ages 60-64. No
such pattern exists for Females.
 It is only in the late eighties that there was any volume of data
across the different contract types. Before and after that time a
single contract type was the dominant species. In that time period,
however, there is some indication that non-guaranteed stepped
premium business had worse experience than guaranteed level
premium. This result is consistent with the usual qualitative
argument in respect to stepped premium business.
 For neither benefit period nor benefit type is there any discernible
difference in experience.
 Contrary to what would have been rationally expected, business
with a No Claim Bonus had worse experience than business
without it. The worst comparison was for males, class A, 1 month
deferment. Given that this group would normally be regarded as
the “best” group the difference in experience suggests either very
poor customer self selection or, because the group is regarded as
“best”, either companies or, more likely, intermediaries, are selling
the No Claim Bonus – at a higher premium – by convincing
customers that they are less likely to claim even though the
subsequent experience shows the opposite.
 As expected, business with AIDS excluded had significantly better
experience than business with full cover.
 While the proportion of claim incidence by cause of claim has
shown very little variation over the period there are material
differences in cause of claim by gender and occupation. Females
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have half the proportion of accident claims as males but twice the
proportion of mental disorder claims. As occupation class moves
from A to D the proportion of accident claims rises but the
proportion of mental disorder claims falls.
Table 6.2.1 summarises the conclusions in respect to “shape” and to
whether those characteristics not included in IAD8993 are significant
predictors of experience. In respect to “shape”, “OK” indicates that there
is no statistically significant evidence for a change in the “shape” while
“CHANGE” indicates the contrary. For “significant predictor” the
indicators are “YES” and “NO”.
Table 6.2.1 Incidence Experience – Conclusions
Characteristic IAD8993 “Shape”
Significant
Predictor
Gender CHANGE
Occupation CHANGE
Deferment CHANGE
Age CHANGE
Smoking Status CHANGE
Medical Exam YES
Policy Duration OK
Benefit Amount YES
Disability Definition YES
Expiry Age YES
Contract Type YES
Benefit Period NO
Benefit Type NO
No Claim Bonus YES
AIDS Exclusion YES
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6.3 Claim Terminations
The conclusions for termination experience follow. They are then
summarised in Table 6.3.1 which sets out its summary against the
three issues noted at the beginning of this chapter.
 There is serious deterioration in the claim termination experience
over the period. This pattern is very similar whether experience is
measured by actual/expected claim termination numbers or by
actual/expected claim durations. The relative claim durations in
2000 were twice those in 1983.
 The same general pattern was apparent for males and females with
little change in the comparison by gender over the whole period.
There is some evidence that female termination experience is
marginally worse – around 5% - than for males. There is no
statistically significant evidence of a difference between male and
female termination experience contrary to IAD8993.
 Experience by occupation class has shown little difference by class
in the deteriorating trend over the period. There is some evidence
that termination experience improves as occupation class moves
from A to D but it is not statistically significant.
 Deferment period 1 month has shown a steady deterioration
relative to 14 days up to 1997 at which time the pattern reverses
and a material improvement is evident.
 There is no evidence of any differentiation in experience by age at
claim.
 While smoker experience is of the order of 10% worse than for non-
smokers there is no evidence of any material change over the
period. This conclusion is consistent with the a priori qualitative
view, however, the difference is not statistically significant.
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 As claim durations increase the experience gets progressively
worse. There is major improvement for duration 10-12 months but
thereafter the pattern returns. At all durations 1 month deferment
has a better relative experience than 14 days.
 Experience measured by benefit amount shows no material
difference to that measured by numbers. There is also no evidence
of any material difference when differentiated by benefit amount
bands.
 When termination experience is differentiated by disability
definition there is some evidence that “own occupation” has worse
termination experience than “own occupation 2” with “any occ”
having the best experience. Unfortunately there is insufficient data
to draw any reliable conclusions as to whether the change in
definition at duration 2 changes the termination experience
between the “own occ” and “own occ 2” definitions. The latter
definition does, however, have a significant improvement in relative
experience during year 2 which may be linked to the imminent
change in definition at the end of that year.
 Although the vast bulk of the data in respect to medical
examination is for the early years of the period, there is no
evidence that medical examinations lead to any difference in
termination experience relative to that of polices accepted without
medical examination.
 There is little convincing evidence of any difference in claim
termination experience when differentiated by expiry age.
 When differentiated by benefit period the experience, which
excludes terminations due to the end of the benefit period being
reached, suggests that the best experience is for 5 year benefit
periods, followed closely by 2 years and the worst for benefit period
to policy expiry. It is possible to argue qualitatively that this is a
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reasonable outcome. When the benefit period is short there is a
stronger incentive to return to work than when the benefit period is
much longer. With a two year benefit period the claim payments
will cease quite soon so that attempting to return to work becomes
a necessity rather than just an option.
 There is some evidence that the experience for increasing benefits
is worse than for level benefits but it is not statistically significant.
This is what would be expected.
 It is only in the late eighties that there was any volume of data
across the different contract types. As noted in 6.1 above, before
and after that time a single contract type was the dominant
species. In that time period, however, there was little evidence of
any difference in the termination experience by contract type.
 The lack of any evidence of a difference between termination
experience differentiated by the presence or absence of a no claim
bonus is consistent with general reasoning. Once the claim has
occurred the presence of such a bonus is of no relevance.
 Overall AIDS covered policies have better termination experience
with the difference generally increasing over the period. However,
the difference is not statistically significant.
 Claims where less than 100% of the benefit was paid at the
commencement of the claim have a materially worse termination
experience than those claims where the whole benefit was paid.
Partial claims have an average duration 75% longer than full
claims. However this ratio has declined steadily since 1995.
 Claims due to “mental illness” have the worst experience and the
longest durations, followed by “musculosketal”, “accident” and
then “other”. All the differences are significant. There is some
evidence that the relativities of each of the three groups to the
“accident” claims has deteriorated over the period.
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Table 6.3.1 summarises the conclusions in respect to “shape” and to
whether those characteristics not included in IAD8993 are significant
predictors of experience. In respect to “shape”, “OK” indicates that there
is no statistically significant evidence for a change in the “shape” while
“CHANGE” indicates the contrary. For “significant predictor” the
indicators are “YES” and “NO”. “??” indicates some evidence for an
important difference but it is not statistically significant.
Table 6.3.1 Termination Experience – Conclusions
Characteristic IAD8993 “Shape”
Significant
Predictor
Gender CHANGE
Occupation OK
Deferment CHANGE
Age OK
Smoking Status OK
Medical Exam NO
Claim Duration CHANGE
Benefit Amount NO
Disability Definition ??
Expiry Age NO
Contract Type NO
Benefit Period YES
Benefit Type NO
No Claim Bonus NO
AIDS Exclusion NO
Claim Cause YES
Partial Claim YES
6.4 Comparison of Incidence and Termination Issues
The detailed conclusions in respect to claim incidence and termination
have been discussed in sections 6.2 and 6.3. Table 6.4.1 shows a high-
level summary of the conclusions for both incidence and termination
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and, thereby, brings clarity to the similarities and the differences
between the two.
Table 6.4.1 Comparison of Conclusions for Claim Incidence and
Termination
Item Incidence Termination Comparison
Overall No consistent trend Serious deterioration Very different
Gender Females improved
relative to Males
Females marginally
worse (5%) than
males but no change
over the period
Different
Occupation Class A improved
relative to other classes
Experience improves
as class goes from A
to D. No difference in
trend over the period
Different
Deferment
Deterioration for 1
month relative to 14
days
Deterioration for 1
month relative to 14
days but reversed
post 1997
The same up to
1997, then different
Age/Age At Claim
Deterioration at
younger ages but
improvement at older
ages
No difference Different
Smoking Status
Smoker improves
relative to non-smoker
as occupation changes
from A to D.
Smoker worse (10%)
than non-smokers
Different
Selection No evidence of positive
selection
Not examined -
Medical Evidence Medical evidence
improves experience
No difference Different
Benefit Amount
Some evidence of worse
experience as amount
increases
No difference by
amount
Different
Definition No significant
difference
“own occ 2” better
than “own occ”
Different
Expiry Age Males expiry age 65
worse than 60-64
No difference Different
Contract Type
Stepped premium
worse than level
premium
Little difference Different
Benefit Period No difference
Material differences.
Policy expiry is the
worst.
Different
Benefit Type No difference Increasing benefits
worse than level
Different
No Claim Bonus
Business with NCB has
worse experience
especially Male, A, 1
month
No difference Not relevant
AIDS Exclusion AIDS excluded has
better experience
AIDS covered has
better experience
Different
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Claim Duration Not relevant
As duration
increases experience
deteriorates. 1 month
deferment is
consistently better
than 14 days
-
Partial Claims Not relevant
Partial claims have
materially worse
experience than full
claims
-
Claim Cause
No change over the
period but material
differences by gender
and occupation
Claim durations for
“mental illness” are
the longest
Not relevant
What is very clear from this table is the large differences in experience
by characteristic between claim incidence and claim termination. A few
of these can be readily explained because of the difference between
incidence and termination behaviour. However, the others are not so
easily explained.
The very dramatic difference in the overall trend in experience is the
most obvious impact.
The data which is available does not, unfortunately, enable any
evidence based explanation to be advanced to explain the differences.
This would be a worthy subject for further research.
Overall it is clear that the characteristics which have not been usually
included in the published analyses are of material importance in
explaining the experience. While individual companies may have
insufficient data to draw robust conclusions in respect to their own
experience, the potential influence of all of the available characteristics
must be considered in experience analysis and, following on from that,
pricing and rating factor design.
It is also very clear that the structure of IAD8993 is no longer
representative of the aggregate industry experience. This is particularly
evident in respect to claim incidence. A new table, incorporating
additional characteristics, should be constructed as a matter of some
urgency. The use of a GLM as the underlying foundation would have
considerable merit.
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6.5 USA & UK Comparisons
6.5.1 USA
The Australian claim incidence experience is materially lower than the
USA. It also does not show the dramatic worsening of experience for
larger amounts which is present in the USA experience.
The prime reason for the much worse overall USA experience lies in
occupation class A, particularly the medical sub class but also the
nonmedical sub class. Occupation class A has almost all the USA
exposure and has materially adverse experience.
There are anecdotal comments made about the poor experience in
Australia for medical occupations but no data has been collected. If the
USA experience has any message it must be that such a division of
occupation class A should be a matter of urgency.
Female exposure in Australia is a little less than in the USA but the
split by occupation is not dramatically different. The relative experience
is similar to that observed for males.
The overall Australian claim termination experience is materially better
than the USA. In addition the worse experience for larger amounts
present in the USA is barely evident in Australia. The same general
pattern of experience, relative to CIDA, of better experience at longer
claim durations is evident in both countries. The pattern of better
Australian experience is fairly consistent across claim durations and
between short and long benefit periods.
Just like incidence one major reason for the much worse overall USA
experience lies in occupation class A, particularly the medical sub class
but also the nonmedical sub class. This is particularly evident for short
benefit periods and at shorter claim durations.
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6.5.2 UK
The UK claim incidence experience, while worse than the Australian,
has been improving at a marginally faster rate. When divided by
occupation class the UK experience for Occupation classes C and D
seems rather better than the Australian, however, the situation is very
heavily reversed for Occupation class A where the Australian experience
is dramatically better than the UK.
The Australian claim termination experience is significantly worse than
the UK. The UK business is very different to Australia with most
business at longer deferment periods compared to Australia where most
business is a shorter deferment periods.
As deferment lengthens the Australian experience relative to the UK
improves. At 4 weeks deferment the Australian experience is similar to
the UK and at 13 weeks it is better than the UK. However, at 2 weeks,
where there is no UK data, it is significantly worse than the derived UK
experience.
There is evidence that the Australian experience for claim incidence and
termination, has deteriorated relative to the UK over the period.
6.6 Seasonality
It is clear that seasonal variation in both claim incidence and claim
termination exists. The seasonal variation is contrary to what would be
expected from the usual seasonal health variations i.e. worse health in
winter.
It is interesting to compare the seasonal pattern for incidence and claim
termination. While both show the same pattern the seasonal variations
are much more pronounced for incidence than for termination. It is also
clear that the physiological reasons appear contrary. Lower incidence
implies lower disability, lower claims termination implies worse
continuing disability. It is tempting to once again remember the
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discussion of section 1.5 and suggest that much disability behaviour
may have less relation to physiology than seems logical.
The comparison between disability insurance experience seasonality
and the population health experience as represented by Medicare data
shows dramatic differences. The disability insurance experience shows
material seasonality whereas the Medicare data shows none. Again the
“state of body” or “state of mind” discussion in section 1.5 is relevant.
For companies examining their experience on a regular basis such a
seasonal pattern must be included if the signals from the experience are
to be properly interpreted. While the limited volume of data in an
individual company will lead to a lot of noise, the general pattern should
be remembered when asserting, for example, that “the December
quarter has shown an improvement in incidence experience” or “a
deterioration in claim termination experience”.
The results must raise questions about the behaviour of claims
management. If their diligence is unchanged why do they allow more
existing claims to continue in December than every other month?
The disclosure of this significant seasonal variation must add yet
another piece of evidence in support of the proposition that disability
claim experience is much more influenced by “state of mind” than “state
of body”. It is not so much about ability to work it is, rather, about the
desire to work!
6.7 “State of Body” or “State of Mind”
Section 1.5 discussed this issue. The examination of the experience has
revealed the following evidence in support of the hypothesis. Given the
nature of the issues the evidence can only be regarded as
circumstantial. A summary of that evidence follows
 The lack of seasonality in population health compared to that
shown for disability insurance.
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 The contrary physiological conclusions implied by the seasonal
drop in both incidence and terminations in December.
 The worse incidence experience for policies with a no claim bonus.
 The better termination experience for polices with 2 and 5 year
benefit periods compared to those with a benefit period to policy
expiry.
 The possibility that the improvement in female incidence
experience may be linked to higher employment participation
rates.
 The worse incidence experienced as benefit amount increases.
 The slightly worse termination experience for increasing benefits
compared to level benefits.
Together with the references quoted in section 1.5, there is a growing
body of evidence – admittedly circumstantial – in favour of the material
part which “state of mind” plays in disability insurance experience. This
has been an accepted part of the disability folk-lore for many years. The
volume of evidence supporting it is clearly growing.
6.8 Overall Key Conclusions
The key conclusions drawn from the analyses in this thesis are as
follows
o The characteristics of the disability income insurance business in
Australia have changed radically over the period 1980 to 2001.
o The structure of IAD 8993 is no longer representative of the
aggregate industry experience. This is particularly so in respect to
incidence, where only one of the six characteristics included has
its “shape” confirmed by the experience. The other five have
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statistically significant evidence that their “shape” is not
consistent with the experience. For terminations three of the six
are confirmed.
o Many of the additional characteristics examined demonstrate that
they are significant predictors of experience. In respect to
incidence six of the eight examined were significant. In respect to
terminations only two of the eight were significant.
o There is a material element of seasonality in respect to both
incidence and terminations.
o While the Australian experience is materially better than the
corresponding USA experience the worsening experience for
medical occupations in the USA should be taken as a warning to
Australia of the potential which exists in this occupation
subclass.
o There is a serious body of circumstantial evidence supporting the
hypothesis that the experience of disability income insurance is
significantly influenced by “state of mind” rather than “state of
body”.
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APPENDIX A - DATA CHARACTERISTICS
A1 Proportions by Number of In Force Records
A1.1 Occupation
Proportion by Occupation
All Business Males Females
As at 31
Dec. A B C D A B C D A B C D
1979 89.7% 0.0% 0.0% 10.3% 89.4% 0.0% 0.0% 10.6% 95.7% 0.0% 0.0% 4.3%
1980 84.1% 0.0% 0.7% 15.2% 83.6% 0.0% 0.6% 15.8% 93.2% 0.0% 1.8% 5.0%
1981 84.8% 0.4% 4.6% 10.2% 84.5% 0.4% 4.4% 10.7% 90.6% 0.9% 6.7% 1.8%
1982 60.5% 11.4% 17.1% 10.9% 59.7% 11.5% 17.2% 11.6% 71.3% 11.2% 15.9% 1.6%
1983 58.8% 10.8% 19.2% 11.2% 57.9% 10.8% 19.4% 12.0% 70.4% 11.9% 16.1% 1.6%
1984 57.8% 10.2% 17.3% 14.7% 56.8% 10.2% 17.3% 15.7% 70.8% 10.0% 17.2% 2.0%
1985 54.6% 8.2% 16.5% 20.7% 53.2% 8.2% 16.4% 22.2% 70.4% 8.0% 17.5% 4.0%
1986 46.3% 15.9% 25.5% 12.3% 44.7% 15.4% 26.5% 13.5% 60.6% 20.6% 16.7% 2.0%
1987 46.3% 15.2% 26.2% 12.2% 44.1% 14.8% 27.6% 13.5% 62.6% 19.0% 16.1% 2.2%
1988 44.5% 16.5% 26.4% 12.5% 42.1% 16.0% 28.0% 14.0% 61.5% 20.1% 15.7% 2.7%
1989 44.4% 15.8% 26.8% 13.0% 41.4% 15.1% 28.8% 14.7% 63.1% 19.9% 14.5% 2.4%
1990 48.3% 11.7% 23.6% 16.3% 44.6% 11.3% 25.6% 18.5% 70.8% 14.4% 11.6% 3.2%
1991 50.6% 11.5% 23.2% 14.7% 46.7% 11.1% 25.4% 16.8% 72.3% 13.6% 11.0% 3.2%
1992 51.2% 10.9% 23.4% 14.4% 47.2% 10.5% 25.7% 16.5% 73.4% 12.8% 10.8% 3.0%
1993 51.1% 11.4% 23.7% 13.8% 46.9% 11.3% 26.1% 15.8% 74.5% 12.4% 10.6% 2.5%
1994 50.1% 11.1% 25.2% 13.6% 45.7% 10.9% 27.8% 15.6% 74.4% 12.2% 10.8% 2.6%
1995 50.5% 9.1% 25.3% 15.1% 45.8% 8.8% 27.9% 17.5% 75.2% 10.5% 11.5% 2.8%
1996 52.6% 8.3% 24.6% 14.5% 47.8% 8.2% 27.2% 16.8% 77.4% 8.9% 11.1% 2.7%
1997 53.2% 8.1% 24.8% 14.0% 48.2% 8.0% 27.6% 16.2% 78.6% 8.3% 10.5% 2.6%
1998 47.8% 12.3% 24.8% 15.1% 43.5% 11.3% 27.5% 17.6% 69.5% 17.1% 10.9% 2.5%
1999 47.1% 13.0% 24.5% 15.4% 42.8% 12.2% 27.4% 17.6% 68.6% 17.0% 9.8% 4.5%
2000 48.8% 12.8% 24.6% 13.8% 44.2% 12.2% 27.8% 15.8% 71.9% 15.6% 8.5% 4.0%
2001 50.4% 13.6% 23.5% 12.5% 45.6% 13.2% 26.8% 14.4% 73.4% 15.4% 7.8% 3.4%
Disability Income Insurance
248
A1.2 Deferment
Proportion by Deferment
Males Females
As
at
31
Dec. 7 days 14 days
1
month
2
months
3
months
6
months 1 year 2 years 7 days 14 days
1
month
2
months
3
months
6
months 1 year 2 years
1979 8.0% 20.8% 36.8% 0.0% 23.4% 8.2% 2.7% 0.0% 8.7% 23.0% 49.8% 0.0% 13.9% 3.9% 0.6% 0.0%
1980 6.4% 28.9% 35.4% 0.2% 19.3% 6.5% 3.2% 0.0% 6.3% 31.9% 45.1% 0.1% 13.5% 2.8% 0.5% 0.0%
1981 7.2% 21.5% 42.1% 0.0% 18.5% 7.5% 3.3% 0.0% 5.7% 27.2% 47.4% 0.0% 15.4% 3.7% 0.7% 0.0%
1982 5.8% 26.1% 42.6% 0.0% 16.5% 6.3% 2.6% 0.1% 4.2% 30.5% 46.3% 0.0% 14.9% 3.1% 1.0% 0.0%
1983 5.1% 28.0% 43.4% 0.0% 15.3% 5.8% 2.3% 0.1% 3.4% 30.4% 47.5% 0.0% 14.9% 3.0% 0.8% 0.0%
1984 5.0% 25.5% 48.0% 0.1% 14.7% 5.6% 1.1% 0.0% 3.2% 24.8% 53.5% 0.0% 15.0% 2.9% 0.5% 0.0%
1985 4.1% 29.8% 46.9% 0.2% 13.2% 4.8% 0.9% 0.0% 2.6% 27.8% 52.0% 0.3% 14.0% 2.7% 0.5% 0.0%
1986 2.3% 45.3% 38.4% 1.0% 9.0% 3.2% 0.7% 0.1% 1.0% 43.6% 45.0% 1.6% 6.9% 1.6% 0.2% 0.0%
1987 1.8% 46.3% 38.8% 1.5% 8.0% 2.8% 0.8% 0.1% 0.6% 41.5% 47.4% 2.6% 6.1% 1.6% 0.2% 0.0%
1988 1.6% 46.3% 40.4% 1.7% 7.0% 2.3% 0.7% 0.1% 0.5% 38.4% 51.5% 3.2% 5.2% 1.0% 0.1% 0.1%
1989 1.2% 44.4% 43.5% 2.0% 6.3% 2.0% 0.5% 0.1% 0.4% 35.1% 54.4% 4.1% 4.8% 1.0% 0.1% 0.1%
1990 1.4% 44.9% 44.3% 2.2% 5.4% 1.3% 0.4% 0.1% 0.4% 33.5% 56.6% 3.9% 4.5% 0.8% 0.2% 0.1%
1991 1.1% 39.6% 48.9% 2.6% 6.0% 1.2% 0.4% 0.1% 0.2% 29.2% 59.9% 4.4% 5.3% 0.8% 0.2% 0.1%
1992 0.5% 36.2% 52.1% 2.8% 6.2% 1.2% 0.3% 0.7% 0.1% 26.1% 61.9% 4.6% 5.8% 0.8% 0.3% 0.3%
1993 0.4% 35.1% 52.9% 2.9% 6.2% 1.1% 0.4% 0.9% 0.1% 24.8% 62.3% 4.8% 6.3% 0.9% 0.4% 0.5%
1994 0.3% 33.2% 54.8% 2.9% 6.3% 1.0% 0.4% 1.0% 0.1% 22.4% 64.4% 4.6% 6.6% 0.9% 0.4% 0.6%
1995 0.3% 31.7% 55.7% 3.3% 6.4% 1.0% 0.4% 1.1% 0.1% 21.3% 64.5% 5.1% 7.0% 0.9% 0.4% 0.7%
1996 0.3% 28.9% 58.5% 3.2% 6.6% 1.0% 0.5% 1.1% 0.1% 19.3% 66.2% 4.8% 7.5% 0.8% 0.5% 0.8%
1997 0.2% 25.4% 61.5% 3.1% 7.0% 1.0% 0.5% 1.3% 0.1% 16.7% 67.8% 4.7% 8.2% 0.9% 0.6% 1.0%
1998 0.9% 22.3% 64.2% 3.1% 7.3% 0.9% 0.5% 0.8% 0.2% 14.4% 69.0% 4.7% 9.0% 1.0% 0.6% 1.1%
1999 0.9% 22.4% 62.3% 2.9% 6.8% 0.9% 0.6% 3.3% 0.8% 13.9% 68.0% 4.5% 8.7% 0.9% 0.6% 2.5%
2000 0.7% 18.6% 65.0% 2.8% 7.2% 0.9% 0.6% 4.2% 0.6% 10.9% 69.1% 4.5% 9.9% 1.0% 0.7% 3.3%
2001 0.5% 15.2% 68.9% 2.9% 8.1% 0.9% 0.7% 2.8% 0.4% 8.5% 70.0% 4.5% 11.3% 1.0% 0.9% 3.3%
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A1.3 Smoking Status
Proportion by Smoking Status
Males Females
As at 31
Dec.
no
differentiation
non
smoker
periodic
checks
non
smoker smoker
no
differentiation
non
smoker
periodic
checks
non
smoker smoker
1979 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%
1980 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%
1981 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%
1982 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%
1983 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%
1984 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%
1985 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%
1986 73.9% 6.6% 14.0% 5.4% 68.0% 11.9% 15.0% 5.1%
1987 55.3% 7.7% 27.1% 9.9% 47.2% 13.1% 30.8% 9.0%
1988 46.7% 10.0% 31.8% 11.5% 38.5% 14.3% 36.7% 10.5%
1989 38.6% 10.4% 37.4% 13.6% 30.6% 14.0% 42.8% 12.6%
1990 28.7% 3.7% 47.4% 20.1% 19.5% 4.0% 58.3% 18.2%
1991 23.5% 4.7% 54.1% 17.7% 15.2% 4.5% 64.1% 16.2%
1992 16.5% 5.8% 60.9% 16.8% 9.9% 5.0% 70.1% 15.0%
1993 11.3% 8.0% 63.4% 17.4% 4.8% 7.4% 72.7% 15.1%
1994 9.7% 9.8% 63.1% 17.4% 5.3% 9.3% 71.0% 14.4%
1995 7.8% 7.3% 67.7% 17.1% 4.1% 8.3% 73.8% 13.8%
1996 5.5% 3.8% 72.8% 17.9% 2.0% 3.7% 79.7% 14.5%
1997 4.6% 6.1% 71.8% 17.5% 1.7% 5.8% 78.8% 13.8%
1998 3.9% 8.0% 71.4% 16.7% 1.4% 7.0% 79.3% 12.3%
1999 1.5% 0.0% 82.4% 16.1% 0.5% 0.0% 87.7% 11.8%
2000 1.1% 0.0% 82.7% 16.2% 0.4% 0.0% 87.9% 11.7%
2001 1.0% 0.0% 83.5% 15.5% 0.3% 0.0% 88.6% 11.1%
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A1.4 Definition of Disability
Proportion by Definition of Disability
Males Females
As at 31
Dec.
own occ
2
own
occ
any
occ
own occ
5
own occ
3
own occ
1
own occ
2 own occ any occ
own occ
5
own occ
3
own occ
1
1979 74.8% 21.8% 3.4% 0.0% 0.0% 0.0% 83.3% 16.0% 0.7% 0.0% 0.0% 0.0%
1980 70.8% 27.3% 1.9% 0.0% 0.0% 0.0% 76.9% 22.5% 0.5% 0.0% 0.0% 0.0%
1981 67.8% 24.3% 7.9% 0.0% 0.0% 0.0% 71.7% 23.1% 5.2% 0.0% 0.0% 0.0%
1982 68.6% 24.4% 7.0% 0.0% 0.0% 0.0% 73.2% 22.3% 4.4% 0.0% 0.0% 0.0%
1983 68.9% 24.2% 6.9% 0.0% 0.0% 0.0% 73.4% 21.7% 4.9% 0.0% 0.0% 0.0%
1984 65.9% 25.9% 8.2% 0.0% 0.0% 0.0% 70.4% 23.5% 6.1% 0.0% 0.0% 0.0%
1985 27.6% 28.2% 11.9% 32.3% 0.0% 0.0% 26.5% 26.8% 11.4% 35.3% 0.0% 0.0%
1986 45.2% 27.3% 10.3% 17.2% 0.0% 0.0% 45.4% 31.2% 8.9% 14.4% 0.0% 0.0%
1987 47.1% 29.1% 10.3% 13.4% 0.0% 0.0% 45.9% 34.6% 8.9% 10.7% 0.0% 0.0%
1988 52.4% 28.9% 6.5% 12.1% 0.0% 0.0% 47.7% 38.9% 4.3% 9.1% 0.0% 0.0%
1989 45.7% 33.2% 11.1% 9.8% 0.2% 0.0% 39.4% 44.3% 8.9% 7.3% 0.1% 0.0%
1990 44.9% 44.7% 4.2% 6.0% 0.2% 0.0% 30.9% 61.8% 2.9% 4.3% 0.1% 0.0%
1991 40.5% 49.9% 4.0% 4.9% 0.4% 0.4% 26.8% 66.5% 3.0% 3.2% 0.1% 0.5%
1992 37.9% 53.4% 3.9% 4.2% 0.3% 0.3% 23.8% 70.2% 3.1% 2.5% 0.1% 0.3%
1993 39.5% 51.9% 4.1% 3.8% 0.5% 0.2% 23.7% 70.2% 3.3% 2.3% 0.2% 0.3%
1994 36.1% 56.1% 4.0% 3.2% 0.6% 0.0% 19.0% 75.3% 3.3% 2.1% 0.3% 0.0%
1995 31.7% 59.3% 4.5% 3.4% 1.0% 0.2% 19.1% 74.3% 3.7% 2.2% 0.6% 0.2%
1996 26.3% 64.2% 4.4% 3.4% 1.7% 0.0% 15.0% 78.5% 3.7% 2.1% 0.8% 0.0%
1997 23.3% 65.3% 4.3% 3.2% 3.8% 0.0% 12.3% 80.7% 3.6% 2.1% 1.3% 0.0%
1998 29.0% 58.4% 4.2% 3.1% 5.4% 0.0% 17.4% 75.5% 3.4% 2.2% 1.5% 0.0%
1999 7.5% 86.0% 3.9% 2.6% 0.0% 0.0% 2.9% 92.0% 3.2% 2.0% 0.0% 0.0%
2000 13.2% 81.3% 3.2% 2.3% 0.0% 0.0% 9.0% 86.7% 2.6% 1.8% 0.0% 0.0%
2001 15.3% 80.2% 3.7% 0.8% 0.0% 0.0% 9.3% 87.3% 3.0% 0.3% 0.0% 0.0%
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A1.5 Expiry Age
Proportion by Expiry Age
Males Females
As at
31
Dec.
Under
age 50
Age
50 - 54
Age
55 - 59
Age
60 - 64 Age 65
Over age
65
Under
age 50
Age
50 - 54
Age
55 - 59
Age
60 - 64 Age 65
Over
age 65
1979 0.0% 0.0% 0.0% 36.3% 63.7% 0.0% 0.0% 0.0% 0.1% 42.3% 57.7% 0.0%
1980 0.0% 0.0% 0.0% 40.2% 59.8% 0.0% 0.0% 0.0% 0.1% 44.1% 55.8% 0.0%
1981 0.1% 0.1% 0.1% 41.3% 58.5% 0.0% 0.1% 0.1% 0.4% 44.2% 55.2% 0.0%
1982 0.1% 0.1% 0.3% 40.5% 59.0% 0.0% 0.2% 0.3% 0.4% 41.2% 58.0% 0.0%
1983 0.1% 0.1% 0.6% 39.4% 59.9% 0.0% 0.3% 0.4% 0.7% 39.3% 59.3% 0.0%
1984 0.2% 0.4% 2.6% 39.0% 57.8% 0.0% 0.5% 0.9% 3.6% 40.1% 54.8% 0.0%
1985 0.4% 0.9% 4.0% 34.9% 59.9% 0.0% 0.9% 1.8% 5.8% 35.0% 56.5% 0.0%
1986 0.3% 0.6% 2.7% 36.8% 59.6% 0.0% 0.6% 1.1% 3.3% 44.3% 50.6% 0.0%
1987 0.6% 0.8% 3.3% 35.5% 59.9% 0.0% 1.3% 1.5% 4.3% 42.8% 50.1% 0.0%
1988 0.9% 1.1% 4.0% 33.5% 60.6% 0.0% 2.0% 2.2% 5.9% 40.1% 49.8% 0.0%
1989 0.9% 1.0% 4.0% 30.4% 63.7% 0.0% 2.0% 2.0% 5.8% 35.6% 54.6% 0.0%
1990 0.8% 0.8% 3.4% 23.9% 71.1% 0.0% 1.9% 1.6% 5.1% 28.5% 62.9% 0.0%
1991 0.7% 0.7% 3.2% 22.7% 72.8% 0.0% 1.5% 1.3% 4.7% 28.4% 64.1% 0.0%
1992 0.6% 0.5% 3.0% 21.8% 74.1% 0.0% 1.1% 1.2% 4.3% 26.7% 66.7% 0.0%
1993 0.0% 0.1% 2.3% 20.3% 77.3% 0.0% 0.0% 0.2% 3.3% 25.8% 70.7% 0.0%
1994 0.2% 0.3% 2.4% 17.9% 79.1% 0.1% 0.4% 0.6% 3.6% 23.3% 72.1% 0.0%
1995 0.2% 0.3% 2.2% 18.7% 78.6% 0.1% 0.3% 0.5% 3.4% 23.8% 71.9% 0.0%
1996 0.2% 0.3% 1.8% 14.5% 83.2% 0.0% 0.3% 0.5% 2.7% 17.4% 79.0% 0.0%
1997 0.1% 0.2% 1.5% 13.0% 85.1% 0.1% 0.2% 0.3% 2.2% 16.0% 81.1% 0.0%
1998 0.0% 0.0% 1.0% 9.9% 88.9% 0.2% 0.0% 0.0% 1.6% 12.1% 85.9% 0.3%
1999 0.0% 0.0% 0.6% 9.1% 89.8% 0.4% 0.0% 0.0% 1.2% 11.8% 86.5% 0.4%
2000 0.0% 0.1% 0.9% 18.9% 79.9% 0.2% 0.1% 0.2% 1.5% 22.3% 75.9% 0.1%
2001 0.0% 0.1% 0.8% 19.2% 79.6% 0.2% 0.1% 0.1% 1.4% 22.2% 76.1% 0.1%
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A1.6 Benefit Period
Proportion by Benefit Period
Males Females
As at 31
Dec. 1 year 2 years
3 to 6
years
Over 6
years
Policy
Expiry Lifetime 1 year 2 years
3 to 6
years
Over 6
years
Policy
Expiry Lifetime
1979 4.0% 19.9% 4.0% 0.0% 72.1% 0.0% 7.9% 31.9% 6.4% 0.0% 53.9% 0.0%
1980 3.2% 26.5% 5.0% 0.2% 65.0% 0.0% 6.8% 38.6% 7.5% 0.2% 46.9% 0.0%
1981 2.7% 18.2% 6.8% 0.4% 71.9% 0.0% 8.1% 30.4% 9.3% 0.4% 51.8% 0.0%
1982 2.9% 23.1% 7.4% 0.4% 66.1% 0.0% 8.0% 34.9% 9.6% 0.3% 47.2% 0.0%
1983 3.1% 26.2% 7.4% 0.3% 62.9% 0.0% 7.3% 37.6% 9.7% 0.4% 45.0% 0.0%
1984 3.4% 26.7% 8.7% 0.6% 60.6% 0.0% 7.7% 36.8% 10.7% 0.9% 43.9% 0.0%
1985 3.1% 33.6% 8.6% 0.6% 54.1% 0.0% 5.6% 43.4% 9.9% 0.9% 40.3% 0.0%
1986 1.8% 45.3% 8.9% 0.4% 43.7% 0.0% 2.0% 48.4% 11.1% 0.4% 38.0% 0.0%
1987 1.3% 45.6% 9.5% 0.4% 43.2% 0.0% 1.3% 47.6% 12.3% 0.4% 38.3% 0.0%
1988 1.2% 45.6% 9.4% 0.4% 43.4% 0.0% 1.1% 47.1% 11.8% 0.4% 39.5% 0.0%
1989 1.5% 44.8% 10.7% 0.9% 40.5% 1.5% 1.4% 45.2% 13.1% 0.7% 38.3% 1.4%
1990 2.5% 41.7% 12.1% 1.8% 41.4% 0.5% 1.3% 38.3% 15.9% 1.1% 42.8% 0.7%
1991 2.3% 35.9% 13.1% 2.1% 43.9% 2.7% 1.2% 32.8% 17.0% 1.2% 44.8% 3.0%
1992 2.0% 31.8% 14.6% 3.0% 44.8% 3.8% 0.9% 29.0% 18.0% 2.0% 46.2% 3.9%
1993 2.2% 28.5% 16.1% 2.6% 45.7% 4.8% 1.1% 23.8% 19.4% 2.1% 48.5% 5.0%
1994 2.4% 27.3% 16.3% 3.5% 45.0% 5.6% 1.2% 22.9% 19.2% 3.0% 47.8% 5.9%
1995 1.9% 26.0% 17.0% 1.0% 51.4% 2.6% 0.9% 22.1% 19.4% 1.0% 53.4% 3.2%
1996 3.8% 23.8% 16.3% 5.6% 45.7% 4.7% 2.3% 20.7% 18.6% 6.9% 45.7% 5.7%
1997 3.9% 21.7% 15.6% 5.4% 47.2% 6.3% 2.4% 18.9% 17.7% 6.7% 47.1% 7.2%
1998 2.6% 19.7% 14.4% 0.6% 54.4% 8.3% 1.4% 16.6% 16.3% 0.7% 55.8% 9.2%
1999 7.9% 20.0% 11.2% 0.0% 53.9% 7.0% 4.7% 16.2% 12.4% 0.0% 58.1% 8.6%
2000 6.5% 18.7% 11.5% 0.0% 56.4% 6.9% 3.8% 15.1% 11.8% 0.0% 60.9% 8.4%
2001 4.8% 17.3% 11.2% 0.0% 60.3% 6.4% 2.8% 13.8% 11.5% 0.0% 64.7% 7.3%
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A1.7 Benefit Type
Proportion by Benefit Type
Males Females
As at 31
Dec.
level 24
hours
increasing
24 hours
level out
of work
increasing
out of
work
level 24
hours
increasing
24 hours
level out
of work
increasing
out of
work
1979 91.6% 8.4% 0.0% 0.0% 94.0% 6.0% 0.0% 0.0%
1980 90.3% 9.7% 0.0% 0.0% 93.3% 6.7% 0.0% 0.0%
1981 83.4% 16.6% 0.0% 0.0% 85.9% 14.1% 0.0% 0.0%
1982 79.8% 20.2% 0.0% 0.0% 82.9% 17.1% 0.0% 0.0%
1983 77.6% 22.4% 0.0% 0.0% 80.2% 19.8% 0.0% 0.0%
1984 74.5% 25.5% 0.0% 0.0% 76.3% 23.7% 0.0% 0.0%
1985 75.0% 25.0% 0.0% 0.0% 76.0% 24.0% 0.0% 0.0%
1986 70.7% 29.3% 0.0% 0.0% 66.7% 33.3% 0.0% 0.0%
1987 64.0% 36.0% 0.0% 0.0% 57.8% 42.2% 0.0% 0.0%
1988 61.1% 38.9% 0.0% 0.0% 55.7% 44.3% 0.0% 0.0%
1989 51.5% 48.5% 0.0% 0.0% 44.5% 55.5% 0.0% 0.0%
1990 47.3% 52.7% 0.0% 0.0% 39.8% 60.2% 0.0% 0.0%
1991 38.7% 57.4% 1.4% 2.4% 30.9% 60.7% 2.8% 5.6%
1992 41.5% 54.7% 1.2% 2.5% 34.8% 57.4% 2.4% 5.4%
1993 31.1% 65.4% 1.0% 2.4% 23.4% 69.8% 2.0% 4.9%
1994 29.2% 67.7% 0.9% 2.2% 23.0% 71.2% 1.5% 4.3%
1995 27.1% 69.9% 0.8% 2.2% 22.0% 72.5% 1.4% 4.1%
1996 26.6% 70.8% 0.8% 1.8% 22.1% 73.2% 1.3% 3.4%
1997 25.0% 72.7% 0.8% 1.5% 20.6% 75.2% 1.3% 2.9%
1998 31.4% 66.1% 1.1% 1.4% 26.8% 69.2% 1.3% 2.6%
1999 29.5% 70.1% 0.2% 0.2% 22.4% 76.8% 0.3% 0.5%
2000 26.7% 73.0% 0.2% 0.1% 20.4% 79.1% 0.3% 0.2%
2001 24.7% 75.0% 0.2% 0.1% 19.3% 80.3% 0.3% 0.2%
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A1.8 Medical Evidence
Proportion by Medical Evidence
Males Females
As at 31
Dec.
med
exam
non
medical
med
exam
non
medical
1979 71.5% 28.5% 52.8% 47.2%
1980 59.1% 40.9% 42.7% 57.3%
1981 68.1% 31.9% 45.5% 54.5%
1982 60.0% 40.0% 39.8% 60.2%
1983 55.5% 44.5% 37.5% 62.5%
1984 56.6% 43.4% 40.5% 59.5%
1985 54.4% 45.6% 41.5% 58.5%
1986 30.9% 69.1% 19.9% 80.1%
1987 24.5% 75.5% 14.5% 85.5%
1988 20.1% 79.9% 10.9% 89.1%
1989 16.1% 83.9% 8.0% 92.0%
1990 10.0% 90.0% 5.2% 94.8%
1991 8.4% 91.6% 4.3% 95.7%
1992 6.6% 93.4% 3.5% 96.5%
1993 6.2% 93.8% 3.3% 96.7%
1994 5.7% 94.3% 3.1% 96.9%
1995 6.2% 93.8% 3.4% 96.6%
1996 4.6% 95.4% 3.0% 97.0%
1997 4.0% 96.0% 2.6% 97.4%
1998 3.6% 96.4% 2.3% 97.7%
1999 4.2% 95.8% 2.7% 97.3%
2000 3.6% 96.4% 2.3% 97.7%
2001 3.7% 96.3% 2.4% 97.6%
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A1.9 Contract Type
Proportion by Contract Type
Males Females
As at 31
Dec.
level
guaranteed
level non
guaranteed
stepped
guaranteed
stepped
non
guaranteed
level
guaranteed
level non
guaranteed
stepped
guaranteed
stepped
non
guaranteed
1979 100.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0%
1980 95.0% 1.2% 0.0% 3.8% 93.6% 1.1% 0.0% 5.3%
1981 69.2% 12.8% 4.4% 13.6% 66.2% 8.4% 3.9% 21.5%
1982 45.0% 13.6% 4.4% 36.9% 29.4% 8.7% 3.7% 58.3%
1983 40.5% 14.1% 4.5% 40.9% 25.7% 9.3% 4.3% 60.7%
1984 35.6% 15.0% 5.8% 43.6% 23.4% 11.5% 5.5% 59.6%
1985 30.6% 15.0% 10.0% 44.4% 20.1% 13.4% 10.9% 55.6%
1986 18.5% 18.2% 5.8% 57.4% 12.5% 18.7% 5.2% 63.7%
1987 14.4% 19.5% 5.4% 60.7% 9.6% 20.1% 4.3% 65.9%
1988 11.8% 19.5% 5.8% 62.9% 6.9% 22.3% 4.1% 66.7%
1989 8.9% 18.4% 5.3% 67.4% 4.8% 20.9% 3.4% 70.9%
1990 4.9% 16.3% 4.1% 74.8% 2.2% 17.5% 2.9% 77.4%
1991 3.7% 15.0% 3.9% 77.5% 1.4% 15.4% 2.9% 80.3%
1992 4.9% 12.6% 5.8% 76.7% 4.9% 10.4% 4.8% 79.9%
1993 2.2% 11.9% 4.1% 81.8% 0.9% 9.8% 3.3% 86.0%
1994 2.9% 10.7% 4.4% 82.0% 2.5% 8.6% 3.7% 85.2%
1995 2.6% 13.2% 4.9% 79.3% 2.2% 10.5% 4.0% 83.2%
1996 1.5% 14.3% 4.6% 79.7% 1.8% 11.1% 4.0% 83.2%
1997 1.1% 13.8% 4.5% 80.6% 1.2% 10.9% 3.9% 84.0%
1998 0.2% 14.7% 0.2% 84.9% 0.2% 11.9% 0.3% 87.7%
1999 0.2% 13.7% 0.2% 86.0% 0.2% 10.7% 0.2% 88.9%
2000 0.2% 14.0% 0.1% 85.7% 0.2% 11.2% 0.2% 88.4%
2001 0.1% 15.3% 0.1% 84.5% 0.2% 12.3% 0.2% 87.4%
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A1.10 No Claim Bonus
Proportion by No Claim
Bonus
Males Females
As at 31
Dec. no yes no yes
1979 100.0% 0.0% 100.0% 0.0%
1980 95.1% 4.9% 93.7% 6.3%
1981 85.5% 14.5% 80.6% 19.4%
1982 81.6% 18.4% 77.6% 22.4%
1983 77.9% 22.1% 75.4% 24.6%
1984 79.1% 20.9% 76.9% 23.1%
1985 86.7% 13.3% 86.9% 13.1%
1986 81.4% 18.6% 76.6% 23.4%
1987 79.1% 20.9% 73.2% 26.8%
1988 79.0% 21.0% 75.0% 25.0%
1989 74.5% 25.5% 71.3% 28.7%
1990 69.8% 30.2% 65.4% 34.6%
1991 66.9% 33.1% 61.6% 38.4%
1992 64.6% 35.4% 58.6% 41.4%
1993 65.4% 34.6% 58.2% 41.8%
1994 66.5% 33.5% 59.7% 40.3%
1995 68.8% 31.2% 61.0% 39.0%
1996 68.4% 31.6% 60.6% 39.4%
1997 69.2% 30.8% 63.8% 36.2%
1998 67.2% 32.8% 62.5% 37.5%
1999 88.3% 11.7% 86.0% 14.0%
2000 83.6% 16.4% 81.3% 18.7%
2001 79.1% 20.9% 75.9% 24.1%
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A1.11 AIDS Exclusion
Proportion by AIDS Exclusion
Males Females
As at 31
Dec.
AIDS
covered
AIDS
excluded
AIDS
covered
AIDS
excluded
1979 0.0% 100.0% 0.0% 100.0%
1980 0.0% 100.0% 0.0% 100.0%
1981 0.0% 100.0% 0.0% 100.0%
1982 0.0% 100.0% 0.0% 100.0%
1983 0.0% 100.0% 0.0% 100.0%
1984 0.0% 100.0% 0.0% 100.0%
1985 0.0% 100.0% 0.0% 100.0%
1986 100.0% 0.0% 100.0% 0.0%
1987 100.0% 0.0% 100.0% 0.0%
1988 100.0% 0.0% 100.0% 0.0%
1989 98.6% 1.4% 98.1% 1.9%
1990 89.1% 10.9% 86.8% 13.2%
1991 74.6% 25.4% 72.9% 27.1%
1992 74.9% 25.1% 73.5% 26.5%
1993 74.1% 25.9% 72.7% 27.3%
1994 74.5% 25.5% 73.4% 26.6%
1995 70.8% 29.2% 70.8% 29.2%
1996 69.1% 30.9% 68.7% 31.3%
1997 68.9% 31.1% 69.0% 31.0%
1998 75.7% 24.3% 77.9% 22.1%
1999 77.1% 22.9% 80.0% 20.0%
2000 77.6% 22.4% 80.9% 19.1%
2001 78.2% 21.8% 81.8% 18.2%
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A2 Average Benefit per Month
A2.1 Occupation
Average Benefit Amount $ per month by Occupation
Males Females
As at 31
Dec. ALL A B C D ALL A B C D
1979 827 895 253 613 632 183
1980 834 917 1,080 385 648 661 895 318
1981 1,257 1,348 974 627 811 841 862 581 644 669
1982 1,260 1,479 1,096 878 863 884 929 801 767 641
1983 1,337 1,597 1,151 939 893 949 1,003 863 812 587
1984 1,442 1,779 1,218 954 907 1,003 1,073 933 809 549
1985 1,487 1,943 1,276 1,019 816 1,074 1,185 1,006 803 460
1986 1,222 1,804 691 742 840 914 1,149 427 704 547
1987 1,342 1,967 812 845 890 1,027 1,273 508 749 562
1988 1,372 2,020 943 880 895 1,057 1,307 610 737 566
1989 1,569 2,112 1,024 948 1,808 1,189 1,411 685 908 1,246
1990 2,368 2,465 1,183 1,402 4,194 1,753 1,865 815 1,794 3,343
1991 1,798 2,436 1,352 1,157 1,290 1,444 1,632 1,019 874 934
1992 2,495 3,336 2,064 1,821 1,424 1,996 2,187 1,664 1,367 989
1993 2,618 3,498 2,123 1,902 1,539 2,112 2,301 1,708 1,490 1,108
1994 2,653 3,594 2,170 1,912 1,557 2,132 2,333 1,706 1,482 1,056
1995 2,802 3,848 2,316 1,974 1,629 2,253 2,473 1,772 1,538 1,098
1996 3,025 4,122 2,383 2,094 1,718 2,417 2,641 1,826 1,621 1,156
1997 3,144 4,285 2,411 2,171 1,772 2,522 2,746 1,865 1,685 1,227
1998 3,310 4,581 2,819 2,373 1,951 2,672 2,977 2,197 1,789 1,314
1999 3,191 4,498 2,786 2,192 1,846 2,653 2,945 2,224 1,753 1,796
2000 3,278 4,572 2,806 2,225 1,878 2,754 3,035 2,269 1,770 1,696
2001 3,523 4,842 2,951 2,387 1,981 2,945 3,228 2,409 1,858 1,751
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A2.2 Deferment
Average Benefit Amount $ per month by Deferment
Males Females
As at
31
Dec. ALL 7 days 14 days 1 month
2
months
3
months
6
months 1 year 2 years ALL 7 days 14 days 1 month
2
months
3
months
6
months 1 year 2 years
1979 827 1,087 443 864 323 884 1,071 1,270 613 973 420 594 723 749 900
1980 834 1,135 532 891 326 959 1,097 1,070 1,200 648 1,042 475 667 120 770 805 911
1981 1,257 1,177 1,031 1,049 1,359 2,934 1,169 1,833 841 1,147 840 759 901 1,190 749
1982 1,260 1,234 1,086 1,104 1,350 2,987 879 1,323 884 1,146 864 823 959 1,320 730 800
1983 1,337 1,276 1,134 1,177 1,415 3,522 888 1,481 949 1,131 921 863 1,004 2,155 826 800
1984 1,442 1,323 1,183 1,215 4,680 1,596 4,323 975 1,669 1,003 1,188 934 897 5,000 1,135 2,535 1,688 800
1985 1,487 1,399 1,091 1,328 4,686 1,777 4,679 1,085 1,879 1,074 1,240 859 972 3,119 1,293 3,516 2,029 1,200
1986 1,222 1,312 786 1,313 1,759 1,806 4,453 1,066 741 914 1,260 660 968 1,075 1,438 3,432 1,967 542
1987 1,342 1,391 920 1,439 2,005 2,047 4,717 1,130 748 1,027 1,341 792 1,051 1,322 1,591 3,516 2,651 593
1988 1,372 1,467 982 1,495 1,550 1,984 5,155 1,038 798 1,057 1,367 853 1,104 1,095 1,450 4,096 1,215 927
1989 1,569 1,513 1,290 1,603 1,583 2,109 5,471 1,187 1,201 1,189 1,377 1,062 1,188 1,114 1,562 4,176 1,300 831
1990 2,368 1,524 2,534 2,245 1,920 2,492 2,188 1,766 1,629 1,753 1,406 2,107 1,576 1,280 1,789 1,639 2,525 1,382
1991 1,798 1,566 1,424 2,000 2,021 2,489 2,128 2,064 1,448 1,444 1,390 1,269 1,491 1,484 1,785 1,640 1,908 1,548
1992 2,495 1,539 2,003 2,689 3,160 3,393 3,120 3,391 2,087 1,996 1,379 1,839 2,026 2,080 2,267 2,179 2,454 2,205
1993 2,618 1,548 2,032 2,851 3,236 3,598 3,311 3,229 2,261 2,112 1,383 1,850 2,179 2,215 2,362 2,343 2,560 2,138
1994 2,653 1,563 2,059 2,846 3,256 3,774 3,421 3,012 2,392 2,132 1,389 1,860 2,177 2,282 2,452 2,339 2,538 2,253
1995 2,802 1,562 2,153 2,978 3,387 4,066 3,764 3,811 2,546 2,253 1,430 1,944 2,300 2,379 2,608 2,427 2,717 2,446
1996 3,025 1,671 2,321 3,197 3,526 4,211 3,921 3,958 2,853 2,417 1,332 2,086 2,467 2,452 2,741 2,585 2,803 2,645
1997 3,144 1,596 2,377 3,287 3,613 4,344 4,003 4,100 3,070 2,522 1,346 2,137 2,568 2,545 2,848 2,659 2,924 2,789
1998 3,310 2,048 2,446 3,420 3,860 4,525 4,333 4,714 4,684 2,672 1,701 2,200 2,709 2,712 3,030 2,919 3,119 3,129
1999 3,191 2,395 2,343 3,424 3,837 4,417 4,238 4,446 1,172 2,653 2,259 2,129 2,734 2,718 3,023 3,012 3,110 1,850
2000 3,278 2,398 2,411 3,470 3,899 4,565 4,364 4,605 1,238 2,754 2,286 2,206 2,813 2,834 3,169 3,124 3,242 1,858
2001 3,523 2,446 2,509 3,594 4,090 4,780 4,597 4,994 2,522 2,945 2,320 2,293 2,962 3,048 3,343 3,310 3,671 2,519
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A2.3 Smoking Status
Males Females
As at 31
Dec. ALL
no
differentiation
non smoker
periodic
checks non smoker smoker ALL
no
differentiation
non smoker
periodic
checks non smoker smoker
1979 827 827 613 613
1980 834 834 648 648
1981 1,257 1,257 841 841
1982 1,260 1,260 884 884
1983 1,337 1,337 949 949
1984 1,442 1,442 1,003 1,003
1985 1,487 1,487 1,074 1,074
1986 1,222 1,079 1,622 1,696 1,448 914 751 1,314 1,251 1,153
1987 1,342 1,144 1,749 1,600 1,421 1,027 814 1,415 1,158 1,138
1988 1,372 1,091 2,025 1,564 1,410 1,057 758 1,588 1,156 1,087
1989 1,569 1,311 2,194 1,601 1,732 1,189 910 1,753 1,187 1,250
1990 2,368 1,886 2,132 2,027 3,899 1,753 1,630 1,691 1,549 2,555
1991 1,798 964 2,497 2,171 1,585 1,444 621 1,863 1,644 1,304
1992 2,495 1,462 2,884 2,799 2,278 1,996 1,115 2,109 2,136 1,885
1993 2,618 1,509 2,928 2,858 2,315 2,112 1,431 2,132 2,192 1,930
1994 2,653 1,437 2,965 2,885 2,313 2,132 1,182 2,215 2,228 1,948
1995 2,802 1,401 3,548 2,983 2,409 2,253 1,149 2,521 2,322 2,052
1996 3,025 1,453 3,840 3,239 2,471 2,417 1,451 2,594 2,500 2,046
1997 3,144 1,469 3,602 3,353 2,569 2,522 1,453 2,627 2,599 2,167
1998 3,310 1,465 3,515 3,508 2,800 2,672 1,438 2,682 2,733 2,413
1999 3,191 969 3,336 2,651 2,653 830 2,702 2,374
2000 3,278 1,023 3,425 2,680 2,754 912 2,805 2,427
2001 3,523 1,022 3,675 2,868 2,945 928 2,996 2,594
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A2.4 Definition of Disability
Average Benefit Amount $ per month by Definition
Males Females
As at 31
Dec. ALL
own occ
2 own occ any occ
own occ
5
own occ
3
own occ
1 ALL
own occ
2 own occ any occ
own occ
5
own occ
3
own occ
1
1979 827 943 475 522 613 664 361 294
1980 834 907 664 575 648 677 556 317
1981 1,257 1,162 1,106 2,540 841 850 881 528
1982 1,260 1,154 1,180 2,587 884 890 924 581
1983 1,337 1,214 1,259 2,846 949 935 979 1,015
1984 1,442 1,311 1,311 2,915 1,003 1,021 958 965
1985 1,487 1,599 1,346 1,873 1,372 1,074 1,352 956 685 1,081
1986 1,222 1,052 1,098 1,833 1,496 1,344 914 905 786 976 1,179 800
1987 1,342 1,250 1,215 1,786 1,598 1,386 1,027 1,152 793 1,021 1,257 1,000
1988 1,372 1,289 1,244 2,030 1,685 1,504 1,057 1,224 785 1,065 1,346 913
1989 1,569 1,261 1,373 3,220 1,792 1,681 1,189 1,282 848 2,259 1,456 1,316
1990 2,368 1,357 1,948 18,463 1,812 1,866 1,753 1,362 1,309 15,751 1,510 1,619
1991 1,798 1,408 2,210 430 1,872 1,990 2,448 1,444 1,416 1,494 343 1,594 1,605 1,724
1992 2,495 1,921 3,102 443 1,923 2,045 2,611 1,996 1,735 2,167 419 1,636 1,684 1,786
1993 2,618 1,974 3,331 468 1,962 2,076 2,721 2,112 1,756 2,331 378 1,670 1,646 1,820
1994 2,653 2,001 3,266 483 2,053 2,169 2,132 1,716 2,325 390 1,764 1,692
1995 2,802 2,110 3,395 498 2,129 2,246 2,736 2,253 1,875 2,461 410 1,817 1,702 1,873
1996 3,025 2,200 3,593 516 2,230 2,357 2,417 1,946 2,618 428 1,913 1,818
1997 3,144 2,237 3,726 532 2,282 2,421 2,522 1,988 2,720 439 1,982 1,865
1998 3,310 2,744 3,920 553 2,342 2,444 2,672 2,545 2,835 453 2,059 1,894
1999 3,191 2,262 3,415 528 2,475 2,653 1,833 2,766 432 2,182
2000 3,278 3,057 3,440 592 2,536 2,754 2,762 2,831 492 2,252
2001 3,523 3,176 3,740 642 1,676 2,945 2,906 3,038 551 1,550
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A2.5 Expiry Age
Average Benefit Amount $ per month by Expiry Age
Males Females
As at 31
Dec. ALL
Under age
50 Age 50 - 54 Age 55 - 59 Age 60 - 64 Age 65
Over age
65 ALL
Under age
50 Age 50 - 54 Age 55 - 59 Age 60 - 64 Age 65
Over age
65
1979 827 500 481 978 741 613 200 763 503
1980 834 585 922 775 648 200 746 571
1981 1,257 343 369 432 1,192 1,306 841 325 275 316 881 815
1982 1,260 316 384 697 1,194 1,312 884 287 310 381 930 859
1983 1,337 347 402 1,010 1,268 1,389 949 313 314 632 980 939
1984 1,442 396 457 1,134 1,359 1,523 1,003 302 422 816 1,058 992
1985 1,487 450 493 1,097 1,496 1,529 1,074 399 438 864 1,173 1,067
1986 1,222 443 509 1,133 1,226 1,234 914 405 416 915 906 937
1987 1,342 488 526 1,232 1,360 1,356 1,300 1,027 396 455 998 1,015 1,074
1988 1,372 470 590 1,255 1,351 1,419 1,057 415 509 984 1,023 1,144
1989 1,569 467 652 1,412 1,438 1,671 400 1,189 420 536 1,155 1,086 1,313
1990 2,368 483 699 1,614 2,148 2,517 1,488 1,753 445 600 1,334 1,578 1,935
1991 1,798 484 784 1,751 1,545 1,901 1,599 1,444 456 662 1,450 1,198 1,591
1992 2,495 505 888 1,912 2,220 2,627 1,000 1,996 479 715 1,589 1,834 2,134
1993 2,618 1,898 2,026 2,185 2,242 2,730 1,311 2,112 1,818 1,875 1,876 2,210
1994 2,653 564 1,011 2,152 2,358 2,747 2,742 2,132 513 831 1,812 1,962 2,222 2,314
1995 2,802 561 1,053 2,279 2,510 2,898 2,994 2,253 509 880 1,940 2,072 2,346 2,371
1996 3,025 598 963 2,315 2,654 3,118 25,546 2,417 553 859 2,007 2,240 2,487
1997 3,144 629 997 2,438 2,729 3,230 2,817 2,522 579 872 2,116 2,314 2,587 1,830
1998 3,310 1,336 1,709 2,682 2,738 3,378 4,057 2,672 390 1,643 2,328 2,329 2,726 3,013
1999 3,191 985 1,368 2,864 2,829 3,226 4,189 2,653 390 1,699 2,549 2,421 2,683 3,337
2000 3,278 706 1,339 2,555 3,417 3,258 3,006 2,754 625 1,116 2,351 2,771 2,763 2,477
2001 3,523 732 1,256 2,694 3,634 3,510 3,157 2,945 628 1,140 2,510 2,973 2,950 2,372
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A2.6 Benefit Period
Average Benefit Amount $ per month by Benefit Period
Males Females
As at 31
Dec. ALL 1 year 2 years
3 to 6
years
Over 6
years
Policy
Expiry Lifetime ALL 1 year 2 years
3 to 6
years
Over 6
years
Policy
Expiry Lifetime
1979 827 449 407 716 - 970 - 613 489 359 575 - 786 -
1980 834 577 454 848 1,204 1,000 - 648 628 404 678 738 846 -
1981 1,257 922 922 1,104 1,219 1,368 - 841 754 787 816 706 891 -
1982 1,260 974 992 1,200 1,281 1,373 - 884 802 812 879 758 953 -
1983 1,337 1,018 1,046 1,288 1,371 1,480 - 949 852 846 944 970 1,051 -
1984 1,442 1,077 1,069 1,407 1,356 1,633 - 1,003 886 871 1,054 1,019 1,122 -
1985 1,487 1,168 1,045 1,584 1,470 1,764 - 1,074 958 902 1,175 974 1,254 -
1986 1,222 927 774 1,444 1,512 1,651 - 914 877 682 1,051 997 1,170 -
1987 1,342 951 891 1,581 1,637 1,774 - 1,027 914 786 1,213 1,150 1,270 -
1988 1,372 1,063 870 1,491 1,713 1,878 - 1,057 1,014 771 1,188 1,231 1,360 -
1989 1,569 1,298 1,180 1,531 2,849 1,965 2,279 1,189 1,212 909 1,206 1,859 1,478 1,855
1990 2,368 1,545 2,752 2,019 3,812 2,047 4,146 1,753 1,387 1,932 1,627 4,525 1,568 2,569
1991 1,798 2,151 1,286 1,807 2,823 2,050 3,345 1,444 2,022 1,134 1,492 1,877 1,559 2,428
1992 2,495 2,204 1,722 2,224 2,944 3,028 3,546 1,996 2,243 1,499 1,865 1,913 2,311 2,540
1993 2,618 2,330 1,829 2,228 3,062 3,120 3,702 2,112 2,263 1,665 1,872 2,040 2,379 2,572
1994 2,653 2,441 1,827 2,233 3,362 3,122 3,794 2,132 2,182 1,593 1,893 2,293 2,408 2,668
1995 2,802 2,633 1,893 2,300 3,908 3,316 4,728 2,253 2,622 1,656 1,960 2,257 2,555 3,016
1996 3,025 4,129 1,979 2,405 4,248 3,378 4,684 2,417 3,641 1,723 2,037 3,103 2,631 3,124
1997 3,144 4,267 2,047 2,457 4,540 3,425 4,626 2,522 3,736 1,819 2,085 3,313 2,692 3,188
1998 3,310 3,589 2,201 2,574 5,967 3,677 4,517 2,672 3,218 1,973 2,183 3,477 2,899 3,283
1999 3,191 2,905 2,135 2,458 - 3,591 4,622 2,653 2,772 1,922 2,160 - 2,868 3,235
2000 3,278 2,760 2,179 2,477 - 3,677 4,796 2,754 2,677 1,939 2,231 - 2,974 3,394
2001 3,523 3,500 2,306 2,621 - 3,874 5,117 2,945 3,341 2,048 2,373 - 3,149 3,578
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A2.7 Benefit Type
Average Benefit Amount $ per month by Benefit Type
Males Females
As at 31
Dec. ALL
level 24
hours
increasing
24 hours
level out
of work
increasing
out of work ALL
level 24
hours
increasing
24 hours
level out
of work
increasing
out of work
1979 827 835 737 613 613 615
1980 834 822 945 648 640 755
1981 1,257 1,073 2,181 841 805 1,061
1982 1,260 1,063 2,036 884 846 1,066
1983 1,337 1,107 2,132 949 881 1,224
1984 1,442 1,434 1,465 1,003 977 1,086
1985 1,487 1,428 1,663 1,074 1,010 1,280
1986 1,222 1,055 1,625 914 745 1,250
1987 1,342 1,131 1,717 1,027 817 1,315
1988 1,372 1,169 1,691 1,057 883 1,276
1989 1,569 1,423 1,723 1,189 1,024 1,321
1990 2,368 2,650 2,114 1,753 1,968 1,612
1991 1,798 1,310 2,207 569 653 1,444 1,162 1,717 478 517
1992 2,495 1,987 2,918 1,765 2,034 1,996 1,640 2,256 1,531 1,729
1993 2,618 1,949 2,974 1,656 2,009 2,112 1,723 2,287 1,458 1,734
1994 2,653 1,926 3,000 1,615 2,053 2,132 1,655 2,323 1,410 1,778
1995 2,802 2,010 3,143 1,615 2,155 2,253 1,738 2,448 1,386 1,865
1996 3,025 2,223 3,361 1,678 2,241 2,417 1,907 2,611 1,432 1,912
1997 3,144 2,326 3,458 1,804 2,327 2,522 1,995 2,706 1,459 1,976
1998 3,310 2,711 3,583 5,152 2,426 2,672 2,335 2,821 2,992 2,042
1999 3,191 2,408 3,532 839 1,960 2,653 2,135 2,820 676 1,664
2000 3,278 2,308 3,639 1,313 1,781 2,754 2,113 2,929 1,179 1,565
2001 3,523 2,604 3,833 1,336 1,913 2,945 2,329 3,102 1,221 1,598
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A2.8 Medical Evidence
Average Benefit Amount $ per month by Medical Evidence
Males Females
As at 31
Dec. ALL
med
exam
non
medical ALL
med
exam
non
medical
1979 827 1,004 382 613 816 385
1980 834 1,066 499 648 899 461
1981 1,257 1,373 1,009 841 906 787
1982 1,260 1,370 1,095 884 956 836
1983 1,337 1,477 1,163 949 1,047 889
1984 1,442 1,618 1,213 1,003 1,122 922
1985 1,487 1,645 1,298 1,074 1,165 1,010
1986 1,222 1,755 984 914 1,314 814
1987 1,342 1,908 1,159 1,027 1,454 955
1988 1,372 1,781 1,268 1,057 1,316 1,025
1989 1,569 1,860 1,512 1,189 1,404 1,171
1990 2,368 6,371 1,923 1,753 6,030 1,521
1991 1,798 1,844 1,795 1,444 1,568 1,438
1992 2,495 2,136 2,522 1,996 1,755 2,004
1993 2,618 2,460 2,628 2,112 1,975 2,117
1994 2,653 2,816 2,644 2,132 2,210 2,129
1995 2,802 3,052 2,785 2,253 2,417 2,247
1996 3,025 3,922 2,981 2,417 2,890 2,402
1997 3,144 4,085 3,105 2,522 2,977 2,510
1998 3,310 4,278 3,273 2,672 3,109 2,662
1999 3,191 4,399 3,138 2,653 3,160 2,640
2000 3,278 4,585 3,229 2,754 3,333 2,741
2001 3,523 4,986 3,467 2,945 3,650 2,928
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A2.9 Contract Type
Average Benefit Amount $ per month by Contract Type
Males Females
As at 31
Dec. ALL
level
guaranteed
level non
guaranteed
stepped
guaranteed
stepped
non
guaranteed ALL
level
guaranteed
level non
guaranteed
stepped
guaranteed
stepped
non
guaranteed
1979 827 827 613 613
1980 834 815 1,241 1,174 648 628 979 925
1981 1,257 1,356 1,116 226 1,218 841 870 810 177 884
1982 1,260 1,456 1,175 236 1,174 884 1,008 860 185 869
1983 1,337 1,583 1,258 247 1,240 949 1,133 909 195 930
1984 1,442 1,826 1,307 261 1,332 1,003 1,261 884 205 998
1985 1,487 2,006 1,296 279 1,466 1,074 1,588 808 224 1,120
1986 1,222 2,091 1,047 290 1,091 914 1,729 665 232 883
1987 1,342 2,309 1,203 303 1,249 1,027 1,872 768 243 1,035
1988 1,372 2,328 1,204 321 1,341 1,057 1,908 764 263 1,117
1989 1,569 2,582 1,296 2,985 1,397 1,189 2,270 826 2,447 1,162
1990 2,368 1,519 1,526 18,842 1,708 1,753 1,613 988 15,742 1,410
1991 1,798 1,356 1,711 425 1,905 1,444 1,405 1,093 342 1,552
1992 2,495 1,253 2,843 908 2,638 1,996 803 2,177 753 2,120
1993 2,618 1,435 2,956 468 2,708 2,112 1,420 2,277 378 2,167
1994 2,653 1,310 3,111 779 2,742 2,132 903 2,385 595 2,209
1995 2,802 1,388 3,393 730 2,878 2,253 933 2,546 560 2,333
1996 3,025 1,308 3,558 598 3,100 2,417 888 2,703 553 2,501
1997 3,144 1,392 3,684 598 3,217 2,522 925 2,809 537 2,599
1998 3,310 2,275 3,872 2,102 3,217 2,672 1,715 2,991 1,782 2,634
1999 3,191 2,261 3,384 2,332 3,164 2,653 1,814 2,735 1,964 2,647
2000 3,278 2,367 3,232 2,222 3,289 2,754 1,923 2,699 1,823 2,765
2001 3,523 2,520 3,630 2,405 3,507 2,945 1,987 2,918 2,012 2,952
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A2.10 No Claim Bonus
Average Benefit Amount $ per month by No Claim Bonus
Males Females
As at 31
Dec. ALL no yes ALL no yes
1979 827 827 613 613
1980 834 815 1,193 648 628 937
1981 1,257 1,253 1,278 841 812 960
1982 1,260 1,235 1,371 884 853 989
1983 1,337 1,304 1,455 949 920 1,037
1984 1,442 1,405 1,583 1,003 961 1,143
1985 1,487 1,475 1,564 1,074 1,064 1,147
1986 1,222 1,130 1,620 914 798 1,294
1987 1,342 1,237 1,736 1,027 888 1,408
1988 1,372 1,235 1,885 1,057 904 1,517
1989 1,569 1,522 1,704 1,189 1,113 1,380
1990 2,368 2,458 2,159 1,753 1,784 1,695
1991 1,798 1,520 2,360 1,444 1,198 1,838
1992 2,495 2,283 2,883 1,996 1,871 2,173
1993 2,618 2,403 3,023 2,112 2,022 2,237
1994 2,653 2,410 3,137 2,132 1,999 2,328
1995 2,802 2,553 3,354 2,253 2,106 2,482
1996 3,025 2,752 3,615 2,417 2,265 2,650
1997 3,144 2,915 3,660 2,522 2,403 2,731
1998 3,310 3,133 3,672 2,672 2,581 2,825
1999 3,191 3,141 3,566 2,653 2,624 2,838
2000 3,278 3,173 3,814 2,754 2,686 3,048
2001 3,523 3,390 4,028 2,945 2,872 3,176
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A2.11 AIDS Exclusion
Average Benefit Amount $ per month by AIDS Exclusion
Males Females
As at 31
Dec. ALL
AIDS
covered
AIDS
excluded ALL
AIDS
covered
AIDS
excluded
1979 827 827 613 613
1980 834 834 648 648
1981 1,257 1,257 841 841
1982 1,260 1,260 884 884
1983 1,337 1,337 949 949
1984 1,442 1,442 1,003 1,003
1985 1,487 1,487 1,074 1,074
1986 1,222 1,222 914 914
1987 1,342 1,342 1,027 1,027
1988 1,372 1,372 1,057 1,057
1989 1,569 1,571 1,425 1,189 1,189 1,213
1990 2,368 2,321 2,751 1,753 1,713 2,023
1991 1,798 1,968 1,299 1,444 1,589 1,051
1992 2,495 2,556 2,315 1,996 2,044 1,863
1993 2,618 2,670 2,467 2,112 2,158 1,990
1994 2,653 2,741 2,398 2,132 2,199 1,945
1995 2,802 2,923 2,511 2,253 2,347 2,025
1996 3,025 3,103 2,850 2,417 2,473 2,292
1997 3,144 3,245 2,922 2,522 2,592 2,366
1998 3,310 3,504 2,703 2,672 2,820 2,152
1999 3,191 3,360 2,623 2,653 2,786 2,124
2000 3,278 3,443 2,704 2,754 2,882 2,216
2001 3,523 3,696 2,901 2,945 3,063 2,415
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APPENDIX B – IDEAS SOFTWARE
IDEAS was developed for the Institute of Actuaries of Australia to
support the preparation of the 2007 Disability Report. It has been
subsequently extended to support the additional analyses conducted for
this thesis.
Basic Procesing Structure
IDEAS’ processing falls into four parts
Validate & Import company data
Calculate exposure for incidence and claims
Calculate expected for incidence and claims
Analyse the data and report results
Databases
IDEAS requires a separate Access database for each year and a central
database. Each year’s database has the name IDEAS9999.MDB where
the placeholder “9999” is replaced by the year. The central database
carries the name IDEAS.MDB and remains current for all uses of
IDEAS. Before any data can be imported an empty database with the
appropriate name is required. This is achieved by copying the template
database and renaming it. The supplied central database always
remains current.
The location of all the databases is specified in the file ideasdata.ini
which is a simple text file with one line giving the full path to the
directory in which the databases reside. This file must be located in the
Windows directory.
Import Data
The company data to be imported must be in the format set out in the
Disability Committee’s instructions to contributors. The system
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currently accepts only text files but Version 2, if implemented, will
accept Excel and Access files.
Importing data requires five steps to be executed in the order set out in
the menu structure above. The data is first Converted from the text file
formats. It is then Validated and errors are reported in an Excel
spreadsheet. After the errors are corrected (or ignored if not material)
the data is Imported into IDEAS Access databases.
These three steps are run separately for each company and separately
for In Force and Claims data.
Once all the data for all companies for a particular year has been
imported the final two steps – Cont Code Data and Finalise Import - are
executed. In Version 2, these two steps will be hidden from the user as
part of the Import step and will be able to be executed prior to all
companies’ data being imported.
Exposure
Once all the data for all companies has been imported the exposure can
be calculated. This is done using either the Incidence or Claims
Exposure menu item as appropriate. Exposure can be run only once.
Expected
Expected is calculated by using either the Incidence or Claims Expected
menu item as appropriate. Expected can be run as often as required.
Each run replaces the previous calculation. Currently only IAD89-93 is
available. Version 2 will provide additional choices.
The internal mathematics of the calculations follows that set out in
Sections 4.1 and 5.1 of the thesis.
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Analysis
Analysis of the data is performed separately for Incidence and Claims.
All results are output as Excel spreadsheets.
Data can be analysed on up to 10 dimensions selected from
Country
Disability Definition
Gender
Occupation
Deferment
Year of Entry
Age Attained
Expiry Age
Benefit Period
Benefit Amount
Benefit Type
Group/Individual
Medical Evidence
Contract Type
No Claim Bonus
Smoker Status
AIDS Exclusion
Duration
Cause of Claim
Exposure Period
Analysis results can be reported for any of
Multiple dimensional data
Single dimensional data
Exposure
New Claims
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Incidence Rates
Claim Durations
Claim Termination Rates
Claim Costs
Actual/Expected
Results can be measured by
Number
Amount
Number * Benefit Percent
All the results output are performed according to the characteristics
selected.
Characteristics can be selected as
either a single value i.e. only records which match this value are
included
Or, as ALL values which are then analysed as part of the multi-
dimensional matrix
Other Processes
Some Institute Disability Report Tables require the combination of
several pieces of analysis. Those tables are available under the
Reporting menu item.
It is possible to activate security on the system in which case only
authorized users can get access to the system using a simple password
process. Activation of security is not recommended in this current
version.
Extensions
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The major extensions which were made for the purposes of this thesis
were
The addition of multiple tables for the calculation of Expected. These
included the UK and USA tables used in the international comparisons
The calculation of Standard Errors for all (rather than a limited number)
Actual/Expected results
The option to use date of disability or date of end of deferment period in
determining the time period in which the claim incidence occurred
The production of results based on monthly time intervals rather than
yearly
The calculation of T Test measures
